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IMPORTANT NOTICE 

Texas Instruments (Til reserves the right to make changes in the 
devices or the device specifications identified in this publication 
without notice. TI advises its customers to obtain the latest version 
of device specifications to verify, before placing orders, that the 
information being relied upon by the customer is current. 

TI warrants performance of its semiconductor products, including SNJ 
and SMJ devices, to current specifications in accordance with TI's 
standard warranty. Testing and other quality control techniques are 
utilized to the extent TI deems such testing necessary to support this 
warranty. Unless mandated by government requirements, specific 
testing of all parameters of each device is not necessarily performed. 

In the absence of written agreement to the contrary, TI assumes no 
liability for TI applications assistance, customer's product design, or 
infringement of patents or copyrights of third parties by or arising from 
use of semiconductor devices described herein. Nor does TI warrant 
or represent that any license, either express or implied, is granted 
under any patent right, copyright, or other intellectual property right 
of TI covering or relating to any combination, machine, or process in 
which such semiconductor devices might be or are used. 

Specifications contained in this data book supersede all data for these 
products published by TI in the United States before May 1986. 
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INTRODUCTION 

The ALS/AS Logic Data Book presents pertinent technical information on Texas Instruments advanced families 
of TTL integrated circuits, Advanced Low-Power Schottkyt (ALS), and Advanced Schottkyt (AS). TI's ALS 
or AS functions provide the system design engineer with management tools to optimize system performance. 
Aggressive design goals can be achieved by utilizing ALS in noncritical paths and high-performance AS in speed 
critical paths. 

The use of pin-for-pin compatible devices with the most popular LSTTL and STTL functions, existing TTL-based 
systems may be easily upgraded to ALS/AS to reduce system power requirements, enhance system performance, 
and improve overall system reliability. New system designs can capitalize on both the improved efficiency of 
the pin-compatible devices and the higher densities of the MSI/LSI series of devices unique to the ALS/AS family. 

ALS and AS devices utilize an advanced wafer fabrication process that includes walled emitters, ion-implanted 
transistors, oxide isolations, and composed masks. This process is coupled with circuit design techniques to 
implement the following: 

• improve input threshold and noise margins 
• improve line driving and receiving 
• maintain or increase drive capability 
• tolerate ± 10% supply voltage swings 
• take advantage of new packaging 

- 24-pin 300-mil DIP 
- plastic "Small Outline" 

• specify ac parameters over the full operating temperature range 

The ALS/AS family will grow to well over 400 devices through the end of 1986. Included among the new 
functions are: 

• the fastest stand-alone 32-bit error detection and correction circuit (EDAC) 
• high-performance 16 x 4 and 16 x 5 "zero·fall-through" FIFO (first in, first out) memory devices 

with 24-nanosecond fall through 
• edge-triggered octal, 9-bit, and 10-bit read-back latches 
• high-speed and low-power bus-transceivers with internal registers 
• many additional pin-compatible ALS and AS devices 

Also included in this book are several linear interface circuits that utilize the Advanced Low-Power Schottky t 
technology to provide a new linear interface family of devices with improved speed-power characteristics. The 
leadership functions are as follows: 

• IBM 360/370 1/0 Line Drivers 
• IEEE-488 (GPIB) Octal Bus Transceivers 
• RS-422·A Quad Line Drivers 
• RS-422-A, RS-423-A, and RS-485 Quad Line Receivers 

This data book provides a functional index of all bipolar digital, as well as, selected linear interface device types 
available or under development. Package dimensions given in the Mechanical Data section of this book are in 
metric measurement (and parenthetically in inches!, which should simplify board layout for designers involved 
in metric conversion and new designs. The General Information section includes an explanation of the function 
tables, parameter measurement information, thermal information, D flip-flop and latch signal conventions, and 
typical characteristics related to the products listed in this volume. 

Complete technical data for any Texas Instruments semiconductor/component product is available from your 
nearest TI field sales office, local authorized TI distributor, or by writing direct to: 

Texas Instruments Incorporated 
P.O. Box 655012, MS 308 
Dallas, Texas 75265 

We sincerely believe that you will find the new ALSI AS Logic Data Book a meaningfull addition to your technical 
library. 

tlntegrated Schottky·Sarrier diode·clamped transistor is patented by Texas Instruments, U.S. Patent Number 3,463,975. 
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INTRODUCTION 

GLOSSARY 
TTL SYMBOLS, TERMS, AND DEFINITIONS 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the 
Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission (lEC) 
for international use. 

PART I - OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 

f max Maximum clock frequency 
The highest .rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that should 
cause changes of output logic level in accordance with the specification. 

ICC Supply current 
The current into' the VCC supply terminal of an integrated circuit. 

ICCH Supply current, outputs high 
The current into' the VCC supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the high level. 

ICCl Supply current, outputs low 
The current into' the VCC supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the low level. 

IIH High-level input current 
The current into' an input when a high-level voltage is applied to that input. 

III low-level input current 
The current into' an input when a low-level voltage is applied to that input. 

10H High-level output current 
The current into' an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

10l low-level output current 
The current into' an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

lOS Short-circuit output current 
The current into' an output when that output is short-circuited to ground (or other specified potential) with 
input conditions applied to establish the output logic level farthest from ground potential (or other specified 
potential). 

10ZH Off-state (high-impedance-state) output current (of a three-state output) with high-level voltage applied 
The current flowing into' an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a high
level voltage applied to the output. 
NOTE: This parameter is measured with other input conditions established that would cause the output to 

be at a low level if it were enabled . 

• Current out of a terminal is given as a negative value. 
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GLOSSARY 
TTL SYMBOLS, TERMS, AND DEFINITIONS 

IOZL Off-state (high-impedance-state) output current (of a three-state output) with low-level voltage applied 
The current flowing into' an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a low
level voltage applied to the output. 
NOTE: This parameter is measured with other input conditions established that would cause the output to 

be at a high level if it were enabled. 

High-level input voltage 
An input voltage within the more positive (less negative) of the two ranges of values used to represent the 
binary variables. 
NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which operation 

of the logic element within specification limits is guaranteed. 

Input clamp voltage 
An input voltage in a region of relatively low differential resistance that serves to limit the input voltage swing. 

VIL Low-level input voltage 
An input voltage level within the less positive (more negative) of the two ranges of values used to represent 
the binary variables. 
NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which operation 

of the logic element within specification limits is guaranteed. 

VOH High-level output voltage 
The voltage at an output terminal with input c.onditions applied that, according to the product specification, 
will establish a high level at the output. 

VOL Low-level output voltage 
The voltage at an output terminal with input conditions applied that, according to the product specification, 
will establish a low level at the output. 

ta Access time 
The time interval between the application of a specified input pulse and the availability of valid signals at 
an output. 

tdis Disable time (of a . three-state or open-collector output) 
The propagation time between the specified reference points on the input and output voltage. waveforms 
with the output changing from ",ither of the defined active levels (high or low) to a high-impedance (off) state. 
NOTE: For 3-state outputs, tdis = tpHZ or tpLZ. Open-collector outputs will change only if they are low 

at the time of disabling so tdis = tpLH. 

ten Enable time (of a three-state or open-collector output) 
The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or low). 
NOTE: In the case of memories, this is the access time from an enable input (e.g., (3). For 3-state outputs, 

ten = tpZH or tPZL. Open-collector outputs will change only if they are responding to data that would 
cause the output to go low so ten = tpHL. 

'Current out of a terminal is given as a negative value. 
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tpd 

Hold time 

GLOSSARY 
TTL SYMBOLS, TERMS, AND DEFINITIONS 

The time interval during which a signal is retained at a specified input terminal after an active transition occurs 
at another specified input terminal. 
NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the 

system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition I for which correct operation 
of the digital circuit is guaranteed. 

Propagation delay time 
The time between the specified reference points on the input and output voltage waveforms with the output 
changing from one defined level (hi,9h or lowl to the other defined level. (tpd ~ tpHL or tPLHI. 

tpHL Propagation dalay time. high-to-Iow-Ievel output 
The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined high level to the defined low level. 

tpHZ Disable time (of a three-state outputl from high level 
The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined high level to a high-impedance (off) state. 

tPLH Propagation delay time. low-to-high-Ievel output 
The time between the specified reference points on the input and output voltage waveforms with the output 
changing from. the defined low level to the defil'led high level. 

tpLZ Disable time (of a three-state output) from low level 
The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined low level to a high-impedance (off) state. 

tpZH Enable time (of a three-state output) to high level 
The time interval between the s'pecified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to the defined high level. 

tpZL Enable time (of a three-state output) to low level 
The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing trom a high-impedance (off) state to the defined low level. 

tsr Sense recovery time 
The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data 
signals at the output. 

tsu Setup time 
The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 
NOTES: 1. The setup time is the actual time interval between two signal events and is determined by the 

system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the longest 
interval (between the active transition and the application of the other signal) for which correct 
operation of the digital circuit is guaranteed. 

tw Pulse duration (width) 
The time interval between specified reference points on the leading and trailing edges of the pulse waveform. 
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GLOSSARY 
TTL SYMBOLS, TERMS, AND DEFINITIONS 

/ 

PART II - CLASSIFICATION OF CIRCUIT COMPLEXITY 

Gate Equivalent Circuit 

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of 
individu'al logic gates that would have to be interconnected to perform the same function. 

Large-Scale Integration, LSI 

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this 
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more 
equivalent gates or circuitry of similar complexity . 

Medium-Scale Integration, MSI 

A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or 
system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 12 or more equivalent 
gates or circuitry of similar complexity. 

Small-Scale Integration, SSI 

Integrated circuits of less complexity than medium-scale integration (MSII. 

Very-Large-Scale Integration, VLSI 

The description of any IC technology that is much more complex than large-scale integration (LSI), and involves a much 
higher equivalent gate count. At this time an exact definition including a minimum gate count has not been 
standardized by JEDEC or the IEEE. 

PART III - STRESS 

Stress beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These 
are stress ratings only and functional operation of the device at these or any other conditions beyond those indicated 
under "recommended operating conditions" is not implied. 'Exposure to absolute-maximum-rated co'nditions for extended 
periods may affect device reliability. 
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EXPLANATION OF FUNCTION TABLES 

The following symbols are used in function tables on TI data sheets: 

H 

L 

t 

" X 

Z 

a .. h 

QO 

00 

Qn 

.JL 
LI 

TOGGLE 

high level (steady state) 

low level (steady state) 

transition from low to high level 

transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re·entered 

irrelevant (any input, including transitions) 

off (high·impedance) state of a 3'state'output 

the level of steady-state inputs at inputs A through H respectively 

level of Q before the indicated steady-state input conditions were established 

complement of QO or level of "0 before the indicated steady-state input conditions were established 

level of Q before the niost recent active transition indicated by ~ or t 

one high-level pulse 

one low-level pulse 

each output changes to the complement of its previous level on each active transition indicated by 
~ or t. 

If, in tlie input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when
ever the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so 
long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or t this means the output is valid when
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, 00, or 00), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposi.te 
direction to those shown have no effect at the output. (If the output is shown as a pulse,JLor Lr,the pulse 
follows the indicated input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 
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symbols used in any of the function tables, plus more. Selow is the function table of a 4-bit bidirectional universal 
shift register, e.g., type SN74194. G') 
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FUNCTION TABLE 

INPUTS OUTPUTS 

MODE SERIAL 
CLEAR S1'so CLOCK 

LEFT RIGHT A 

PARALLEL 

B C 0 °A aB ac aD 

L X X X x x x x x X L L· L L 

H X X L X X X X X x aAO aBO aCO aDO 
H H H 1 X X a b c d a b c d 

H L H 1 X H X X X X H aAn . aBn aCn 
H L H 1 X L X X X X L aAn aBn aCn 
H H L t H X X X X X aBn aCn aOn H 

H H L 1 L X X X X X aBn aCn aOn L 

H L L X X X X X X X aAO aBO aCO aDO 

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low was 
established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second line 
implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-Iow 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both 
high then, without regard to the serial input, the data entered at A will be at output OA, data entered at S will be at 
OS, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at OA is now at OS, the previous levels of Os and 
Oc are now at Dc and OD respectively, and the data previously at 0D is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input 
and the shifting of previously entered data one bit; data previously at Os is now at OA, the previous levels of Dc and 
OD are now at Os and Dc, respectively, and the data previously at OA is no longer in the register. This entry of serial 
data and shift takes place on the low~to-high transition of the clock when S1 is high and SO is low and the levels at 
inputs A through D have no effect. 

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line, 
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 

The truth table functional tests do not reflect all possible combinations or sequential modes. 
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D FLlp·FLOP AND LATCH SIGNAL CONVENTIONS 

-------a D flip-flop and latch signal conventions 

It is normal TI practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw 
its logic symbol based on the assumption of true data (D) inputs. Outputs that produce data in phase with 
the data inputs are called Q and those producing complementary data are called O. An input that causes 
a Q output to go high or a 0 output to go low is called Preset (PRE). An input that causes a 0 output to 
go high or a Q output to go low is called Clear (ClR). Bars are used over these pin names (PRE and ClR) 
if they are active-low. 

The devices on several data sheets are second-source designs, and the pin-name conventions used by 
the original manufacturers have been retained. That makes it necessary to designate the inputs and outputs 
of the inverting circuits 0 and Q. 

In some applications, it may be advantageous to redesignate the data input from D to 0 or vice versa. 
In that case, all the other inputs and outputs should be renamed as shown below. Also shown are 
corresponding changes in the graphical symbols. Arbitrary pin numbers are shown in parentheses. 

(5) Q CLR (5) a 
C 

(6) _ i5 
Q 

PRE 
(6) Q 

LATCH LATCH 

PRE (5) Q CLR 

CLK Cl CLK Cl 
(5) a: 

0 (6) a i5 (6) Q 

CLR PRE 

FLIP·FLOP FLlp·FLOP 

The figures show that when Q and 0 exchange names, the Preset and Clear pins also exchange names. 
The polarity indicators (t:;"..) on PRE and ClR remain, as these inputs are still active-low, but the presence 
or absence of the polarity indicator changes at D (or 0), Q, and O. Pin 5 (Q or 0) is still in phase with 
the data input (D or 0); their active levels change together. 
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THERMAL INFORMATION 

• In digital system design, consideration must be given 
to thermal management of components. The small 

JUNCTION-TO-AMBIENT THERMAL RESISTANCE 
vs 

G) size of the "small outline" package makes this even 
~ more critical. Figure 1 shows the thermal resistance ~ 130 .--_--.-_---.A_I_R_V_E,L_O_C_IT_Y..-_-.-_--, 

CD of these packages for various rates of air flow. I 14-PIN D PACKAGE g 120~---+--~4-----~---+----+----4 ~ . 
e!. The thermal resistances in Figure 1 can be used to 

approximate typical and maximum virtual junction 
temperatures for the Advanced Low-Power Schottky 
(ALS) and Advanced Schottky (AS) families. In 
general, junction temperature for any device can be 
calculated using Equation 1. 

5' .... o 
~ 

3 
g) 
r+ 

l!! 16-PIN D PACKAGE 

'i 110 20-PIN DW PACKAGE 
~ 100~r-~~~t----+----t----+--~ 

J 90~~~~~~----t----t----+---~ 
80~~dt-7~--~~~+---~--~ 

o· 
~ I 

~ 60 

c 50f----t----+--""-i=:----t----+---~ .~ 
,. 40~---+----+-----t----+----+---_t ..., 
~ 300L---1-0LO---2-0LO----30~0---4-0LO----50LO---6~00 
II: Air Velocity-Feet/Min 

TJ ROJA (Vcc • ICC + N.IOL • Vall + T A 

where 
T J = virtual junction temperature 
ROJA = thermal resistance, junction to ambient air 
VCC = supply voltage (5 V for typical, 5.5 V for maximum) 
ICC = supply current 
N = the number of outputs 
IOL = the low-level output current 
VOL = the low-level output voltage 
T A = the ambient air temperature 

FIGURE 1 

(1 ) 

Typical junction temperature can be calculated using Equation 1 directly with typical values of ICC taken from 
the data sheets and VCC = 5 volts. To calculate maximum junction temperature, it is necessary to take into 
account the spread of ICC values for a population. Due to different specification practices that have been followed, 
it is sometimes useful to use slightly different calculation procedures for the ALS and AS families. 

Maximum junction temperature for all 54ALS, 54AS, and some 74ALS parts can be calculated using Equation 1 
with ICC being the maximum value specified on the data sheet and VCC = 5.5 volts. In fact, ICC for Series 54 
devices at the temperature extremes of - 55°C to 125°C will be higher than for a Series 74 device at the 
temperature extremes of ooC to 70°C. This is reflected in the limits specified for some 74ALS devices, which 
'are less than those specified for 54ALS devices. The AS family and most ALS family data sheets give a single 
maximum value for ICC. If that value is used to calculate maximum junction temperature for series 74 devices, 
an unrealistically high value will result. Instead, Equation 2 can be used. This uses the factor 1.31 to scale the 
typical value of ICC up to a practical maximum value for process variations and thermal effects. 

Thus, for 74AS and 74ALS devices if a lowered maximum ICC has not been specified: 

TJmax = ROJA (5.5.1.31.ICCtyp + N.IOVVOL) + TA (2) 
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PARAMETER MEASUREMENT INFORMATION 

-------11 SERIES 54ALS/74ALS AND 54AS/74AS DEVICES 

7V 

VCC ~ RL = R1 = R2 

S1 

UNDER TEST POINT 
FROM OUTPUTU- TEST FROM OUTPUT TEST ~L 

UNDER TEST POINT R1 
CL RL 

ISoe Note AI 
FROM OUTPUT --<I~-4-""'- TEST 

UNDER TEST POINT 

~ 

CLI 
IS •• Not. AI -: CL ... " R2 

ISoe Note AI 

LOAD CIRCUIT FOR 
BI-5TATE 

TOTEM-POLE OUTPUTS 
LOAD CIRCUIT FOR 

OPEN·COLLECTOR OUTPUTS 
LOAD CIRCUIT FOR 

THREE·STATE OUTPUTS 

NOTE A: CL includes probe and jig capacitance. 

TIMING 

/,'i.3V 

3.5 V 

INPUT 
,-------- 0.3V 

,. tsu #-th ~ 

DATA ~3.5V 
1.3V 1.3V INPUT 

0.3V 

VOL TAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT p.3V ~.;V--
1 1 

3.5 V 

0.3V 

~tPLH" !-tPHL" 
IN'PHASE~: , -:--VOH 
OUTPUT : 1.3 V : 1.3 V 

, : VOL 
~tpHL" ~tpLH" , , 

OUT·OF·PHASE ~ • ~" l/.:': VOH 
OUTPUT ~~.~V 
ISo. Not. 01 - - - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

HIGH·LEVEL 

~ 
3.5V 

PULSE , , , , 0.3V 
oe--tw -
oe--'w~ 

~ 
3.5 V 

LOW·LEVEL '1.3V 1.3V ____ 
PULSE 0.3 V 

VOLTAGE WAVEFORMS 

PULSE DURATIONS 

OUTPUT ~ 3.5 V 
CONTROL 1.3 V I 1.3 V 
(low·lev.1 _1 ____ ---- 0.3 V 
enablingl tpZL ___ ......... tPLZ 

I I I' 
I : I: '" 3.5 V 

WAVEFORM1~1.3V i:~3V 
S1 CLOSEO i ~-=--=--~--=-:=-~ VOL 
ISee Not. BI tPZH~ ....j ~tPHZ T . 

~-----t--v 
WAVEFORM 2 I -----.-- OH 
S10PEN 1.3 V 0.3 V 
ISoe Note BI "'0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-5TATE OUTPUTS 

NOTES: B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR :$ 1 MHz, tr = tf = 2 ns, duty cycle = 50%. 
D. When measuring propagation delay items of 3-state outputs, switch S 1 is open. 
E. The outputs are measured one at a time with one input transition per measurement. 
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FUNCTIONAL INDEX 

-------11 GATES AND INVERTERS 

POSITIVE·NAND GATES AND INVERTERS 

TECHNOLOGY 

DESCRIPTION TYPE 
STO 

TTL 
ALS AS H L LS S VOLUME 

Hex 2-lnput Gates '804 A 

Hex Inverters 
'04 

A 

'1004 · · · · 2' 

Quadruple 2-lnput Gates 
'00 

A 

'1000 A A · · · · Triple 3-lnput Gates 
'10 

A 

'1010 A · · · · Dual 4-lnput Gates 
'20 

A 

'1020 A · · · · a-Input Gates '30 
A 

13-lnput Gates '133 

Dual 2-lnput Gates '8003 

POSITIVE·NAND GATES AND INVERTERS WITH OPEN·COLLECTOR OUTPUTS 

TECHNOLOGY 

DESCRIPTION TYPE 
STO 

TTL 
ALS AS H L LS S VOLUME 

· · Hex Inverters 
'05 

A 

'1005 

'01 

Quadruple 2-lnput Gates 
'03 

'1003 A 

'12 Triple 3-lnput Gates 
A 

Dual 4-lnput Gates '22 

POSITIVE·AND GATES 

TECHNOLOGY 

DESCRIPTION TYPE 
STO 

TTL 
ALS AS H LS 0 VOLUME 

Hex 2-lnput Gates '808 A 

Quadruple 2-lnput Gates 
'08 

'1008 A 

'11 
Triple 3·lnput Gotes A 

'1011 A · • Dual 4-lnput Gates '21 

• Denotes available technology. 
A Denotes "A" suffix version available in the technology indicated. 
8 Denotes "8" suffix version available in the technology indicated. 

POSITIVE-AND GATES WITH OPEN-COlLECTOR OUTPUTS 

TECHNOLOGY 

DESCRIPTION TYPE 
STD 

TTL 
ALS AS H LS S VOLUME 

Quadruple 2-lnput Gates '09 

Triple 3-lnput Gates '15 
A 

POSITIVE-OR GATES 

TECHNOLOGY 

DESCRIPTION TYPE 
OTO 

ALS 
TTL 

AS LO S VOLUME 

Hex 2-lnput Gates '832 A . 
'32 • 

Quadruple 2-lnput Gates • 
'1032 A 

POSITIVE-NOR GATES 

TECHNOLOGY 

DESCRIPTION TYPE ALS AS L LS S VOLUME 
OTD 

TTL 

Hex 2-lnput Gates '805 A 

Quadruple 2-lnput Gates 
'02 

. . . 
'1002 A 

Triple 3-lnput Gates '27 

Dual 4-lnput Gates with Strobe '25 

Dual 5-lnput Gates '260 

SCHMITT·TRIGGER POSITIVE-NAND GATES AND INVERTERS 

TECHNOLOGY 

DESCRIPTION 
OTO 

TYPE ALS AS lS S VOLUME 
Tn 

'14 • • Hex Inverters 
'19 

Octal Inverters '619 

Dual 4-lnput Positive-NAND 
'13 • 
'18 

Triple 4-lnput Positive-NAND '618 

Quadruple 2-lnput Positive-NAND 
'24 

'132 • 

CURRENT-SENSING GATES 

DESCRIPTION 

Hox 

DELAY ELEMENTS 

DESCRIPTION 

Inverting and Noninverting Elements, 

2-lnput NAND Buffers 

TECHNOLOGV 
TYPE ALS AS LS VOLUME 

'63 

TEXAS • 
INSTRUMENTS 
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FUNCTIONAL INDEX 

11-----------GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS 

5' -o .. 
3 
~ c)' 
:::l 

AND-DR-INVERT GATES 

TECHNOLOGY 

DESCRIPTION 
STO 

TYPE TTL AlS AS H L LS S VOLUME 

2-Wide 4-lnput '55 • • • 
4-Wide.4-2-3-2 Input '64 • 
4-Wide 2-2-3-2 Input '54 

4-Wide 2-lnput '54 • 

4-Wide 2-3-3-2 Input '64 • • 
Dual 2-Wide 2-lnput '51 • • • • 

AND-Oft-INVERT GATES WITH OPEN·COLLECTOR OUTPUTS 

DESCRIPTION 

4-Wide 4-2-3-2 Input 

EXPANDABLE GATES 

DESCRIPTION 

Dual 4-lnput Positive-NOR 

with Strobe 

4-Wide AND-OR 

4-Wide AND-OR-INVERT 

2-Wide AND-OR-INVERT 

Dual 2-Wide AND-DR-INVERT 

DESCRIPTION 

Dual 4-lnput 

Triple 3-lnput 

3-2-2-3 Input AND-OR 

TYPE 

'23 

'52 
'53 
'55 

STO 

TTL 

'50 • 

EXPANDERS 

TYPE 

'60 

'61 

'62 

• Denotes available technology, 

TECHNOlOGY 

ALS AS H L lS VOLUME 

• • 
• 

TECHNOLOGY 

STt> 
TTL ALS AS H VOLUME 

• 

A Denot,es "A" suffix version available in the technology indicated. 

"BUFFER AND INTERfACE GATES WITH OPEN-COLLECTOR OUTPUTS 

TECHNOLOGY· 

DESCRIPTION 
TYPE 

STO 

TTL 
ALS AS LS S VOLUME 

'07 · '17 • H" '35 
'1035 

'06 · Hex Inverter '16 • 
'1005 

'26 • . • 
Quad 2-lnput Positive-NAND 

'38 

'3. · '1003 A 

• Quad 2-lnput Positive-NOR '33 
A 

BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

TECHNOLOGY 

DESCRIPTION 

Noninverting 

Octal Buffers/Drivers 

Inverting Octal 

Buffers/Drivers 

Inverting and Non-Inverting 

Octal Buffers/Drivers 

Non-Inverting Quad Transceivers 

Inverting Quad Transceivers 

TYPE ~~~ ALS AS LS S VOLUME 

'757 

'760 
'756 

'163 

'762 

'759 

'758 

1-18 TEXAS ." 
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FUNCTIONAL INDEX 

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS II 
GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

DESCRIPTION TYPE 

Nonlnverting 10-811 Buffers/Drivers '29827 

Inverting 10-Blt Buffers/Drivers 29828 

NUf1jf1" .. ,tmy 1 O-Bll Tr<Hls<.:.,iv"r~ 

Inverting 10-8il Transceivers '29862 

NonirlVertll1g 9-BII Transceivers 

Inverting g·B,1 Transceivers 

Non,nvertlng 

Octal Buffers/Drivers 

Inver tong Octal 

Buffers:'DrLvers 

Inverting and Non'nverlmg 

Octal BufiersiDnvers 

'29863 

'29864 

'241 

'465 

467 

'541 

1244( 

'231 

240 

'466 

'468 

230 

TECHNOlOGY 

ALS AS LS 5 VOLUME 

LSI 

Octal Transceivers 
24S f--t---;-t-:;+=-t--j--"--I 

Noninve rtm 9 

Hex Buffers/Drivers 

Inverting 

Hex BufferSiDrlvers 

Quad Buffers/Drivers 

With Independent 

Output Controls 

Noninvertong 

Quad TranSCeivers 

Inverting 

Quad Transceivers 

Quad TransceiVerS With Storage 

12-lnput NAND Gate 

'1245 

365 

'367 

'366 

'368 

'125 

'126 

'426 

'243 f--+---;-+:+--+----1 

242 f--+---;-t-:;+=-t---1--"--I 
'1242' 

'226 

'134 

• Denotes available technology. 
Denotes very low power. 

A Denotes "A" suffix version available in the technology indicated. 
8 Denotes "8" suffix version available in the technology indicated. 

DESCRIPTION 

Hex 2 Input posl!,ve-NAND 

Hex 2-lnpu! Posilive NOR 

Hex 2-lnpu! Posilive-AND 

Hex 2-lnpu! Posilive-OR 

Quad 2-lnpul Poslt,ve-NOR 

Dual 4-lnpu! Pos'tlve-NAND 

TEXAS '1.!1 
INSTRUMENTS 

POST OFFICE BOX 655012. DALLAS, TEXAS 75265 

SO-OHMI75-0HM LINE DRIVERS 

TECHNOLOGY 

'TO TYPE AlS AS S VOLUME 

'804 

'805 

'808 

128 

'140 
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FUNCTIONAL INDEX 

BUFFERS, DRIVERS, TRANSCEIVERS; AND CLOCK GENERATORS 

BUFFERS, CLOCK/MEMORY DRIVERS 

TECHNOLOGY 

DESCRIPTION TYPE 
STO 

TTL 
ALS AS H LS S VOLUME 

Hex 2-lnput Positive-NAND '804 A 

Hex 2-lnput Positive-NOR '805 A 

Hex 2-lnput Positive-AND '808 A 
Hex 2-lnput Positive-OR '832 A 

Hex Inverter '1004 

Hex Buffer 
'34 

'1034 A 

Quad 2-lnput Positive-NAND 
'37 

A 

'1000 A 

Quad 2-lnput Positive-NOR 
'28 

A 

'1002 A 

'1036 A 

Quad 2-lnput Positive-AND '1008 A 

Quad 2-lnput Positive-OR '1032 A 

Triple 3-lnput Positive-NAND '1010 A 

Triple 3-lnput Positive-AND 'lOll A . • • '40 
Dual 4-lnput Positive-NAND A 

"020 A 

Une Driver/Memory Driver 

with Series Damping Resistor 
'436 

Line Driver/Memory Driver '437 

BI-fTRI-DIRECTIONAl BUS TRANSCEIVERS AND DRIVERS 

TYPE TECHNOLOGY 

DESCRIPTION 
OF 

OUTPUT 
TYPE ALS AS LS S VOLUME 

Quad with Bit Direction 3-5tate '446 

Controls 3-5tate '44. 

OC '440 

OC '441 

Quad Tridirection 
3-5tate '442 

3-5tate '443 

3-5tate '444 

OC '448 
4-Bit with 5torage 3-5tate '226 

OCTAL BUS TRANSCEIVERS/MaS DRIVERS 

TECHNOLOGY 

STO 
DESCRIPTION TYPE ALS AS LS S VOLUME 

TTL 

'2620 
Inverting Outputs, 3-5t8te 

'2640 

'2623 
True Outputs, 3-5tate 

'2645 

OCTAL BUFFERS AND LINE DRIVERS WITH INPUT/OUTPUT RESISTORS 

DESCRIPTION 

Inverting Outputs 
Input Resistors 

Noninverting Outputs 

TYPE 

'746 

'747 

TECHNOLOGY 

STO 

TTL 
ALS AS LS S VOLUME 

'2540 

'2541 

Inverting Outputs 
Output Resistors f.:N:;':o'::ni=nv"'e'C:ti::ng"'O"'u=-tp-uts,-+:;:~+----1-=--+-f--+--1 

• Denotes available technology, 
.... Denotes planned new products. 
A Denotes "A" suffix version available in the technology indicated_ 
B Denotes "B" suffix version available in the technology indicated. 

OCTAL BHTRI-DIRECTIONAL BUS TRANSCEIVERS 

TVPE TECHNOLOGY 

DESCRIPTION OF TVPE 

OUTPUT 

3·State '245 

OC '621 

3-State '623 

12 mA/24 rnA/48 rnA/64 rnA Powar 

Sink, True Outputs aC,3-St8te '639 

3-State '652 

A 
aC,3-State '654 

3·State '620 

OC '622 

'2 rnA/24 rnAf48 rnA/64 rnA Low 
OC,3-State '638 

Sink, Inverting Outputs Power 

3·5tate '651 

aC,3-State '653 

OC '641 
Low 

12 rnA/24 rnA/48 rnAf64 rnA Power 
3·State '645 

Sink, True Outputs 

Very Low 
3·St8te '1645 

Power 

3·Stete '640 

12 rnAf24 rnAf48 rnA/64 rnA Power 
OC '642 

Sink, Inverting Outputs 

Very Low 
3·State '1640 

Power 

12 rnAf24 rnAI48 rnAI64 rnA 3·State ' 643 
Low 

Sink, True and 

inverting Outputs OC '644 

Registered with Multiplex 3·State '646 

12 rnA/24 rnA/48 rnA/54 rnA 

True Outputs OC '647 

AegisteredwithMultiplexed 3-State '648 

12 rnA/24 rnAI48 rnA/64 rnA 

Inverting Outputs OC '649 

'877 
Universal Transceiverl 

3·State '852 
Port Controllers 

'856 

1-20 TEXAS ." 
INSTRUMENTS 
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VOLUME 

3 &. LSI 

3 & LSI 

380. LSI 

2 

3 &0. LSI 

2 

3 &0. LSI 
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FLIP-FLOPS 

DUAL AND SINGLE FlIP·FLOPS 

TECHNOLOGY 

DESCRIPTION TYPE 
STO 

TTL 
ALS AS H L LS S VOLUME DESCRIPTION 

'73 · · A 

'76 A 

'78 · · A 

'103 o Type 

'T06 

'107 A 

Dual J-K Edge-Tnggered '108 

'109 J·K 

'112 
A · 

FUNCTIONAL INDEX 

QUAD AND HEX FlIP·FLOPS 

TECHNOLOGY 

NO. OF 
OUTPUTS TYPE 

STO 

FF. TTL 
ALS AS LS S VOLUME 

'174 
Q 

'378 

'17' 

D, Q '175 
A 

'379 

Q 
'276 

'376 

II 
c: 
o 

'.j:i 
CO 
E .. 
o .... 
.E 

A OCTAL, 9-BIT, AND 10-BIT OoTYPE FLlp·FLOPS 

'113 

'114 

'70 

Single J-K Edge-Triggered '101 

'102 

'73 

Dual Pulse-Triggered 
'76 

'78 

'107 

'71 

'72 
Single Pulse-Triggered 

'104 

'105 

Dual J-K with Data 

Lockout 
'111 

5ingle J-K with Data 

Lockout 
'110 

DualD-Type '7' 

• Denotes available technology. 
... Denotes planned new products. 

A 

· A 

A · 
A · DESCRIPTION 

True Data 

True Oats with Clear 

True with Enable 

Inverting 

Inverting With Clear 

Inverting with Preset 

· A · True 

Invertmg 

True 

Inverting 

True 

Invertmg 

True 

Inverting 

True 

Inverting 

True 

Inverting 

A Denotes" A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available in the technology indicated. 

TEXAS ." 
INSTRUMENTS 

NO. OF 

BITS 

Octal 

Octal 

Octal 

Octal 

Octal 

Octal 

Octal 

Octal 

9-Blt 

9-8it 

la-Bit 

10-8it 

Octal 

Octal 

9-Bit 

9-Bit 

la-Bit 

la-Bit 

POST OFFICE BOX 655012 • DALLAS, TeXAS 75265 

TECHNOLOGY 

OUTPUT TYPE 
STO 

TTL 
ALS AS LS S VOLUME 

3-5tate '374 

3-5tate '574 

2-8tate '273 

3-5tate '575 

3-5tate '874 

3-5tate '87B 

2-5tate '377 

3·5tate '534 

3-5tate '564 

3-5tate '576 

3-5tate '577 

3-5tate '879 

3-5tate '876 

3·5tate '825 

3-5tate '826 

3-5tate '823 

3-5tate '824 

3-5tate '821 

3-5tate '822 
3 & LSI 

3-5tate '29825 .. .. 
3-5tate '29826 .. .. 
3-5tate '29823 .. .. 
3-5tate '29824 .. .. 
3-5tate '29821 .. .. 
3-State '29822 .. .. 

1-21 



FUNCTIONAL INDEX 

11-------LATCHES AND MULTIVIBRATORS 

C> 
CD 
:::J 
CD ... 
!!. 
:::J 
""'" o ... 
3 
I» 
r+ o· 
:::J 

QUAD LATCHES 

TECHNOLOGY 

STO 
DESCRIPTION OUTPUT TYPE ALS AS l 

Dual 2·Bit 

Transparent 

SR 

TTl 

2-State '75 

2·State '77 

2·State '375 

2·State '279 

RETRIGGERABlE MONOSTABlE MULTIV1BRATORS 

TECHNOLOGY 

DESCRIPTION TYPE 
STO 

TTl 
AlS AS lS 

'122 · · Single '130 · '422 · Dual 
'123 · · '423 · 

O-TYPE 

OCTAL, 9-81T. AND 10-BIT READ-BACK LATCHES 

TECHNOLOGY 

DESCRIPTION 
NO. OF 

TYPE 
STO 

AlS AS lS 
BITS TTL 

Edge- Triggered Inverting 

and Noninverting 
Octal '996 

Octal '990 

Transparent True 9·911 '992 

10-Blt '994 

Octal '991 

Transparent Noninverting 9-Bit '992 

10-Bit '994 

Transparent with Clear 
Octal '666 

True Outputs 

Transparent with Clear 

Inverting Outputs 
Octal '667 

• Denotes available technology. 

LS VOLUME 

l VOLUME . 
2 . 

S 
VOLUME 

3 & lSI 

A Denotes "A" suffix version available in the technology indicated. 
8 Denotes "8" suffix version available in the technology indicated. 

OCTAL, 9·BIT, AND 10·BIT LATCHES 

TECHNOLOGY 

DESCRIPTION 
NO, OF 

BITS 
OUTPUT TYPE 

STO 

TTL 
AlS AS lO S 

'268 

Transparent Octal 
3-8tate '373 . • 
3-8tate '573 

Oual4-Bit 
2-8tate '100 

Octal 2-8tate '116 
Transparent 

3-8tate '873 

3-5tate '533 

Inverting Transparent Octal 3-8tate '563 A 

3-5tate '580 A 

Dual4-Bit 

Inverting Transparent 
Octal 3-5tate '880 A 

3-8tate '604 

2-lnput Multiplexed Octal 
DC '605 

3"81ate '606 

DC '607 

Addressable Octal 2-5tate '259 

Multi-Mode Buffered Octal 3-81ate '412 

True Octal 3-8tate '845 

Inverting Octal 3-8tate '846 

True 9-Bi1 3-8tate '843 

Inverting 9-B11 3-5tate '844 

True 10-Bit 3-5tate '841 

Inverting la-Bit 3-5tate '842 

True Octal 3-5tate '29845 

Inverting Octal 3-5tate '29846 

True 9-6i1 3-5ta1e '29843 

Inverting 9-Bi1 3-5tate '29844 

True 10-Bit 3<5tate '29841 

Inverting 10-Bit 3-8ta1e '29842 

MONOST ABLE MUl TIVIBRATORS WITH SCHMITT-TRIGGER INPUTS 

TECHNOLOGY 

DESCRIPTION TYPE ~~~IALsIAsILS Is [l 

Single '121 . . 
Dual '221 . . 

1-22 
TEXAS .., 

INSTRUMENTS 
POST OFFICE BOX 655012 • DALLAS, TEXAS 76265 

VOLUME 

3 & L51 

VOLUME 

2 



DESCRIPTION 

Sign-Protected 

Parallel-In 

PitrllUel-Out 

Bidirectional 

Parallel-In. 

Parallel-Out, 
Registered 

Outputs 

Parallel-In, 

Parallel-Out 

Serlal·ln 

Parallel-Out 

Parallel-In, 

Serial-Out 

BITS 

16 

16 

REGISTERS 

SHIFT REGISTERS 

MODES TECHNOLOGY 

If -1 g TYPE STO 
ALS AS L LS S VOLUME 

TTL 

DESCRIPTION 

X X '322 Sign-Protected Register 
X X X X '198 

X X X X '299 

'323 
& DESCRIPTION 

x X X X '194 1--''-+-+:-+---1f-''-+=+--:---j 8 Words x 2 Bits 

4 Words x 4 Bits 
x X X X '671 

x X X X '672 Dual 16 Words x 4 Bits 

64 Words x 40 Bits 

'96 . • '95 

'99 

X X '179 DESCRIPTION 

X X 

'195 
& Quadruple Multiplexers 

'295 with Storage 

'395 

'673 
8-Bit Universal Shift 

'164 
& 

X X '674 

Registers 

Quadruple Bus-Buffer 

Registers 

Octal Storage Register 

Dual-Rank 8-Bit 

FUNCTIONAL INDEX 

SIGN·PROTECTED REGISTERS 

REGISTER FILES 

OUTPUT TYPE 

3·5tate '172 

DC '170 

3·State '670 

STO 

TTL 

TECHNOLOGY 

ALS AS 
VOLUME 

LS 

r.;-;:::::-t~;::-'I--+--t-7+-t 3 & LSI 
3-5tate '870 

3-$tate '871 

3-State '8834 

OTHER REGISTERS 

TYPE 

'98 

'29B 

'398 
'399 

'299 

'173 

'396 
'963 

STO 

TTL 

.& LSI 

TECHNOLOGY 

ALS AS L LS S 
VOLUME 

.& 

A 

.& 

II 
c o 

"';::; 
ca 
E .. 
o .... 
.E 
ca .. 
CD 
C 
CD 
o 

'16e Shift Registers '964 

8-Bit Diagnostics! '29818 
1--;;~-'2=7-:------1f-;-;;-:;;;:;;;-l--+'=.&+-t-1-+--1 3 & lSI 

Serial-In, 

Senal-Out 

'91 

SHIFT REGISTERS WITH LATCHES 

TECHNOLOGY 

DESCRIPTION 

NO, 

OF 
BITS 

OUTPUTS TYPE VOLUME 
ALS AS LS 

Parallel-In, Parallel-Out 

with Output Latches 

Serial-In, Parallel-Out 

with Output Latches 

Parallel-In, Serial-Out, 

with Input Latches 

Parallel 110 Ports with 

Input Latches, Multiplexed 

Serial Inputs 

16 

3-State 
3-State 
2-5tate 

Buffered 

3-State 

DC 

DC 

2-5tate 

3-State 

3-State 

• Denotes available technology. 
... Denotes planned new products. 

'671 

'672 

'673 

'594 

'595 

'596 

'599 

'597 

'5bS 

'598 

Pipeline Registers 

A Denotes "A" suffix version available in the technology indicated. 
B Denotes "8" suffix version available in the technology indicated. 

TEXAS ." 
INSTRUMENTS 
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C) 
CD 
~ 
CD ... 
!. -~ ..... 
0 ... 
3 
I» ... 
O· 
~ 

FUI\ICTIONAL INDEX 

COUNTERS 

SYNCHRONOUS COUNTERS - POSITIVE-EDGE TRIGGERED 

TECHNOLOGY 

DESCRIPTION 
PARALLEL 

TVPE STD VOLUME 
LOAD ALS AS L LS S 

TTL 

Sync '160 

Sync '162 
A • 

Decade 
Sync '560 A 

Sync '668 
Sync '690 
Sync '692 • 

'168 • · Sync 

Async '190 

Decade Up/Down 
Async '192 • • 
Sync '568 A 

Sync '696 
Sync '698 

Decade Rate J Async 
Multipler, N'O Set-to-9 

'167 

Sync '161 
A 

A · Sync '163 

4-Bit Binary 
Sync '561 A 

Sync '669 

Sync '691 

Sync '693 

'169 • · Sync 

Async '191 
4-Bit Binary • • Up/Down Async '193 

Sync '569 A 

Sync '697 

Sync '699 

6-Bit Binary , 
'97 

Rate MultipleT, N2 
8-Bit Up/Down 

Async CLR '867 
3 & LSI 

Sync CLR '869 

• Denotes available technology. 

A Denotes" A" suffix version available in the technology indicated_ 
8 Denotes "8" suffix versiDn available in the technology indicated, 

ASYNCHRONOUS COUNTERS IRIPPLE CLOCK) - NEGATIVE·EDGE TRIGGERED 

TECHNOLOGY 

DESCRIPTION 
PARALLEL 

TYPE STD VOLUME 
LOAD ALS AS L LS S 

TTL 

Set-to-9 '90 A • · '6. 
Decade Vos '176 

V., '196 
Set-to-9 '290 • 

None '93 A . · '69 
4-81t Binary y" '177 

y" '197 • • 
None '293, • 

Divide-by-12 None '92 A 

None '390 
Dual Decade 

Set-to-9 '490 

Dual 4-Bit Binary None '393 

8-BIT BINARY COUNTERS WITH REGISTERS 

TYPE TECHNOLOGY 
DESCRIPTION DF TYPE 

ALS AS LS 
VOLUME 

OUTPUT 

Parallel Register 3-State '590 

Outputs OC '591 

Paranel Register Inputs 2-State '592 
Parallel 110 3-State '593 

FREQUENCY DIVIDERS, RATE MULTIPliERS 

TECHNOLOGY 

DESCRIPTION TYPE STD 
ALS AS LS 

VOLUME 

TTL 

50-to-l Frequency Divider '56 
60-to-l Frequency Divider '57 
60-Bit Binary Rate Multiplier '97 
Decade Rate Multiplier '167 

1-24 TEXAS ." 
INSTRUMENTS 
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FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS 

DATA SELECTORS/MULTIPLEXERS DECODERS/DEMULTIPLEXERS 

TYPE TECHNOLOGY TYPE TECHNOLOGY 

DESCRIPTION OF TYPE OTD 
ALS AS L LS S 

VOLUME DESCRIPTION OF TYPE STD 
ALS AS L LS S 

OUTPUT TTL OUTPUT TTL 

2-St8te '150 . 3-State '154 · 3-State '260 
4-to-16 

OC '159 · 16-10-1 
3-State '850 3 & LSI 4-to-10 BCD-ta-Decimal 2-Stata '42 A 

3-State '851 4-to-10 Excess 3-to-
2-State '43 A 

DuaI8-to-' -3-State '351 Decimal 

2·5teta '151 
4-10-10 Excess 3-Gray-

to-Decimal 
2-Steta '44 A 

2-Steta '152 A 
3-to-8 with Address 

'131 A 

8-to-l 
3-State '251 .. Latches 2-Stata '137 

3-State '354 

2-Steta '355 3-to-8 
2-Steta '138 . . 

3-State '356 
2-Steta '139 

.. 
OC '357 A . 

DuaI2-to-4 
2-5teta '155 · A 

2-Steta '153 
OC '156 · 3-State '253 

CODE CONVERTERS 
DuaI4-to-1 

2-State '352 TECHNOLOGY 

DESCRIPTION TYPE OTO 

3-State '353 
A 

TTL 

3-State '604 
6-Line-BCD to 6-line Binary, or 4-Line to 4-Line 

'184 
BCD 9's/BCD la's Converters 

OC '605 
Octal 2-to-' with Storage 

3-State '606 
6-Bit-Binary to 6-Bit BCD Converters '185 A 

BCD-to-Binary Converters '484 A 
OC '607 

Binary-to-BCD Converters '485 A 
2-State '98 

Quad 2-to-' with Storage 
2-State '298 PRIORITY ENCODERS/REGISTERS 

2-State '39B TECHNOLOGY 

DESCRIPTION TYPE' STO 2-State '399 
ALS AS LS 

TTL 
2-State '157 • Full BCD '147 

Cascadable Octal '148 
2-State '158 Cascadable Octal with 3-State Outputs '348 

Quad 2-to-' 

'257 
8 . 4-8it Cascadabte with Registers 

3-State 

3-State '258 

6-to-' Universal 

Multiplexer 
3-State '857 

• Denotes available technology, 
A Denotes planned new products. 

A 

A 

8 . 
DESCRIPTION 

4-8it Shifter 

Parallel 16-Bit 

Multi-Mode 

Barrel Shifter 

32-Blt Barrel Shifter 

A Denotes" A" suffix version available in the technology indicated. 
B Denotes "8" suffix version available in the technology indicated. 

TEXAS • 
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OUTPUT 

3-State 

3-State 

3-State 

'278 

SHIFTERS 

TECHNOLOGY 

TYPE STO 

TTL 
ALS AS L 

'350 

'897 

'8838 

LS S 

II 
C 
0 

'+0 
VOLUME CO 

E ... 
0 .... 
C 

a; ... 
CI) 
C 
CI) 

e" 

VOLUME 

VOLUME 

VOLUME 

LSI 
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CD 
::::J 
CD .... 
!!. 
3' -o .... 
3 
Dl 
r+ 
ci' 
::::J 

FUNCTIONAL INDEX 

DISPLAY DECODERS/DRIVERS, MEMODRY /MICROPROCESSOR CONTROLLERS. 
AND VOLTAGE-CONTROLLED OSCILLATORS 

OPEN· COLLECTOR DISPLAY DECODERS/DRIVERS MEMORYfMICROPROCESSOA CONTROLLERS 

DESCRIPTION 
OFF·STATE TECHNOLOGY 

OUTPUT TYPE STD 
ALS AS L LS 

VOLUME 

VOLTAGE TTL 

DESCRIPTION TYPE 
TECHNOLOGY 

VOLUME 
ALS AS LS S 

System Controllers (Universal or for 'SB81 'S90 LSI 

30 V '45 
60 V '141 
15 V '146 

7V '445 

BCD-to-Decimal 
Memory 

l Transparent, 4K,16K '600 A 

Burst Modes 64K '601 A 

Refre~h I Cycle Steel, 4K,16K '602 A 
Controllers M 

64K '603 A Burst odes 

30 V '46 A Memory Cycle ContrOller '608 
15 V '47 A • . 
5.5 V '48 

5.5 V '49 

Memory Mappers 
3-State '612 

OC '613 
Memory Mappers 3-State '610 

lSI 

30 V '246 
15 V '247 • BCD-to-Seven-Segment 

with Output Latches OC '611 

Multi-Mode Latches (80BOA Applications) '412 

7V '347 

7V '447 

5.5 V '248 

5.5 V '249 

I 16K, 64K, 2967 .. 
256K '2968 .. 

Dynamic Memory Controllars I 16K, 64K '6301 .. LSI 

256K, 1 MEG '6302 .. 
OPEN COLLECTOR DISPlAY DECODERS/DRIVERS WITH COUNTERS/LATCH CLOCK GENERATOR CIRCUITS· 

TECHNOLOGY TECHNOLOGY 

DESCRIPTION TYPE ~~~ AlS AS VOLUME 
DESCRIPTION TYPE STD ALS AS LS S VOLUME 

TTL 

BCD Counter{4-Bit Latch/BCD-to-Decimal 

Decoder/Driver 

BCD Counter/4-Bit 

Latch/BCD-to-Seven-Segment 

Decoder/LED Driver 

BCD Counter/4-8it 

LatchfBCD-to-Seven-Segment 

Decoder/lamp Driver 

'142 

'143 

'144 

VOLTAGE-CONTROLLED OSCILLATORS 

DESCRIPTION TECHNOLOGY 

No. COMP'L RANGE fmax 
TYPE 

VeDs ZOUT 
ENABLE 

INPUT 
A.xt MH, 

LS 

Single Yes Ve. Ve, No 20 '624 

Single V" V" Ve, Ve. 20 '628 

Dual No Ve. V" No 60 '124 
Dual Ve, Ve. No No 20 '626 

Dual No No No No 20 '627 

Dual No Ve, Ve. No 20 '629 

VOLUME 

Quadruple Complementary-Output 

Logic Elements 

Dual Pulse Synchronizers/Drivers 

Crystal-Controlled Oscillators 

Digital Phase-Lock Loop 

Programmable Frequency 

Dividers/Digital Timers 

Dual VCO 

'265 

'120 

'320 

'321 

'297 

'292 
'294 

'124 

RESULTANT DISPLAYS USING '46A, '47A, '48, '49, 'L46, 'L47, 'LS47, 'LS48, 'LS49, 'LS347 

o 2 3 4 5 6 7 8 9 10 11 12 13 14 

RESULTANT DISPLAYS USING '246, '247, '248, '249, 'LS247, 'LS24B, 'LS249. 'LS447 

o 2 3 4 5 6 7 B 9 10 11 12 13 14 

RESULTANT DISPLAYS USING '143, '144 

• Denotes available technology, 
... Denotes planned new products_ 

li:1 
o 2 3 4 

A Denotes ,.' A" suffix version available in the technology- indicated. 

11:-:1131 
5 6 7 B 9 
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FUNCTIONAL INDEX 

COMPARATORS AND ERROR DETECTION CIRCUITS 

4-81T COMPARATORS PARITY GENERATORS/CHECKERS, 

DESCRIPTION TECHNOLOGY 
ERROR DETECTION AND CORRECTION CIRCUITS 

I .1 ,I • I. _IOUTPUT ITVP'j"TO III VOLUME I NO_ TECHNOLOGY 
p .. a P>Q P<Q OUTPUT ENABLE TTL ALS AS L 

DESCRIPTION OF TYPE STO 
AS lS I Yes I Yes I No 12-State I No I -85 I • I I I • I • I· 2 I BITS TTL 

AlS 

'180 

8-BIT COMPARATORS Odd/Even Parity 
'280 

. 
Generators/Checkers 

DESCRIPTION TECHNOLOGY 
'286 

PdQ p.Q P>Q P<Q OUTPUT 
OUTPUT TYPE 

AlS AS lS 
VOLUME 

3-State '636 
ENABLE 

DC '637 
y" No OC '518 

3-State '6 '616 • 
20·kll 

y" No No '520 
DC '6 '617 .. 

Pull· up 
y" No No OC '522 

Parallel Error 3-State '6 '630 
y" No y" 2. '682 

Detection/Correction DC '6 '631 
Yo. No y" OC '683 

Circuits 3-State '6 '8400 .. 
No No No DC '519 

3 State 32 '632 A .. 
No y" No 2. y" 

DC 32 '633 .. .. 
y" y" No 2. No 

No No OC No 
3-State 32 '634 .. 

2 DC 32 '635 .. .. 
y" No 2-' y" '686 

Standard 
y" No No OC Yo. '687 

FUSE-PROGRAMMABLE COMPARATORS 

No Yo. No OC 

LatchedP 
No No 'Yes 2. v" 

LogiC & Anth 

Latched p&a 
No V" No Yo. Yo. 

LogiC & Aflth 

ADDRESS COMPARATORS 

DESCRIPTION 
OUTPUT LATCHED 

ENABLE OUTPUT 

V" 16-6it to 4-61t V., 
12-6it to 4-61t 

V., 
V., 

• Denotes available technology_ 
... Denotes planned new products. 

TYPE 

'677 

'678 

'679 

'680 

'688 

'689 DESCRIPTION 

'885 3 & LSI 
16-6it Identity Comparator 

12-6it identity Comparator 

'866 
8-6it Identity Comparator 

and 4-6it Comparator 

TECHNOLOGY 

AlS AS 
VOLUME 

A Denotes "A" suffix version available in the technology indicated. 

TEXAS .., 
INSTRUMENlS 
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TECHNOLOGY 

TYPE STO 

TTL 
AlS AS lS 

'526 

'528 

'527 

S 
VOLUME 

• 
3 & LSI 

3 & LSI 

LSI 

3 & LSI 

S 
VOLUME 

II 
c 
o 
.~ 

CO 
E ... 
o -c 
(ij ... 
G) 
C 
G) 

CJ 
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FUNCTIONAL INDEX' 

ARITHMETIC CIRCUITS AND PROCESSO_R ELEMENTS 

PARALLEL BINARY ADDERS 

TECHNOLOGY 

DESCRIPTION TYPE SYD VOLUME 
ALSASHlSS 

TTL 
l-Bit Gated 

2-Bit -B2 

4-Bit 
-B3 

'283 
A A 

Dual l-Bit Carry-Save '183 

ACCUMULATORS, ARITHMETIC LOGIC UNITS, 

LOOK-AHEAD CARRY GENERATORS 

TECHNOLOGY 

DESCRIPTION TYPE ~~~ ALS AS LS S VOLUME 

'281 
4-Bit Parallel Bin~rv Accumulators 

'681 

'181 1---'-4-+,-+-=-1-"-+-----1 
A 

3 & LSI 
4-8it Arithmetic logic Units! ·'1181 

Function Generators 
'381 

A 

OTHER ARITHMETIC OPERATORS 

TECHNOLOGY 

DESCRIPTION TYPE STO 

TTL 
AlS AS H l 

Quad 2-lnput Exclusive-OR 
'Ba 

. 
Gates with Totem-Pole 

Outputs '386 

Quad 2-lnput Exclusive-OR 

Gates with Open-Collector '136 

Outputs 
Quad 2-lnput Exclusive- '266 
NOR Gates '810 .. 
Quad 2-lnput Exclusive-NOR 

Gates with Open-Collector '811 .. 
Outputs 

Quad Exclusive ORINOR 

Gates 
'135 

4-81t True/Complement 

Element 
-B7 

BIPOLAR BIT-SLICE PROCESSOR ELEMENTS 

lS S 

A . 
A 

CASCADABlE TECHNOLOGY 
'881 A 3 & lSI 

DESCRIPTION 
4-8it Arithmetic logic Unit 

with RIPple Carry 
'382 

'182 
Look-Ah .. d C"'V 1'6-B;' .. 
Generators '282 .. 

8-Bit Slice 

32-8it 'S82 3 & LSI 

Quad Sereal AdderfSubtracto,r '385 2 

MULTIPLIERS 

TECHNOLOGY 
DESCRIPTION TYPE STD VOLUME 

TTl 

2-Bit-by-4-Bit Parallel Binary Multipliers '261 
'284 • 

4-Bit-by-4-Bit Parallal Binary Multipliers 
'285 • 

25-MHz 6-Bit Binary Rate Multipliers '97 

25-MHz Decade Rate Multipliers '167 • 

8-Bit x 1-8it 2's Complement Multipliers '384 

• Denotes available technology, 
.& Denotes planned new products. 

ALS AS LS S 

A Denotes" A" suffix version available in the technology indicated, 

1-28 TEXAS ~ 
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TO TYPE 
AlS AS lS S 

N-BITS 

No '887 

y" '888 

Yes '895 • 

VOLUME 

VOLUME 

lSI 



FUNCTIONAL INDEX 

INTERFACE ALS CIRCUITS II 
All type numbers on this page refer to devices in the SN55ALS and SN75ALS families. 

c 
o 

'';:::; 
CO IBM 360/370 I/O LINE DRIVERS 

Quadruple Line Driver '130 ALS/AS 

IEEE-488 IGPIBIINTERFACE BUS TRANSCEIVERS 

DESCRIPTION TYPE 
TECHNOLOGY 

AlS 
VOLUME 

'160 .. 
'161 .. 

Octal Transceiver 
'162 .. 

ALS/AS 
"63 .. 
'164 .. 
'165 .. 

RS-422-A, RS-423-A, AND RS-485 LINE RECEIVERS 

DESCRIPTION TVPE 
TECHNOLOGY 

AlS 

Quad Differential with 

3-State Outputs 
'193 

Quad Differential with 

3-State Outputs "95 
(TTL Comp.) 

RS-422-A LINE DRIVERS 

DESCRIPTION 

Quad Differential 

Quad Differential with 

3-State Outputs 

TYPE 

"92 

'194 

TECHNOLOGY 

AlS 

• Denotes available technology. 
A Denotes planned new products. 

VOLUME 

ALS/AS 

ALS/AS 

VOLUME 

ALS/AS 

ALS/AS 

TEXAS ." 
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FUNCTIONAL INDEX 

MEMORIES 

USER-PROGRAMMABLE READ·ONL Y MEMORIES (PROMs' 
STANDARD PROMs 

DESCRIPTION TYPE ORGANIZATION 

TBP28S166 204BW x BS 

TBP38S165 2048W x SS 

TBP38S166 2048W x 88 

16K-Bit Arrays TBP38SA165 2048W x BS 

TBP38SA166 2048W x 88 

TBP34S162 4096W x 48 

TBP34SA 162 . 4096W )( 48 

TBP24S81 2048W x 48 

TBP24SA81 2048W x 48 

TBP28S85A 1024W x 88 

TBP28S86A 1024W x 88 

BK-Bit Arrays TBP28SA86A 1024W x 88 

TBP3SSe5 1024W x BB 

TBP3SSe6 1024W x 88 

TBP38SA85 1024W x 88 

TBP3BSABB 1024W x 88 

TBP24541 1024W x 48 

TBP24SA41 l024W x 48 

4K-Bit Arrays 
TBP2BS42 512W x 88 

TBP28SA42 512W x 88 

TBP2BS46 512W x 88 

TBP28SA46 512W x 88 

TBP38522 256W x 88 
2K·8it Arrays 

TBP385A22 256W x 88 

TBP24510 256W x 48 

'l"BP24SA10 256W x 48 
lK·8it Arrays 

TBP34510 256W x 48 

TBP345Al0 256W x 48 

TBP18S030 32W x 88 

256·8i1 Arrays 
T8P18SA030 32W x 88 

TBP385030 32W x 88 

TBP38SA030 32W x 88 

LOW·POWER PROMs 

. DESCRIPTION TYPE ORGANIZATION 

T8P28L166 2048W x 88 

TBP38L 165 2048W x 88 
16K-8it Arrays 

TBP38L 166 2048W x 88 

TBP34L162 4096W x 48 

T8P28L85A 1024W x 8B 

8K-Bi1 Arrays 
TBP28L86A 1024W x 88 

T8P38L85 1024W x 88 

T8P38L86 1024W x 88 

4K-Bit Arrays 
T8P28L42 512W x 88 

TBP28L46 512W x 88 

TBP28L22 256W x 88 

2K-8it Arrays TBP28LA22 256W x 88 

TBP38L22 256W x 88 

lK-Bil Arrays TBP34Ll0 256W x 48 

256-8it Arrays TBP38L030 32W x 88 

• Denote. available technology, 
... Denotes planned new products. 

TYPE 

OUTPUT 

3"5tate 
3-State 
3-State 

OC 

OC 

3-State 

OC .. 
3-State 

OC 

3-State .. 
3-State 

OC 

3-State .. 
3-State .. 

OC .. 
OC .. 

3·State 
OC 

3-State 

OC 

3-State 
OC 

3·S1ale 

OC 

3-S1ate 

OC 

3-S1ale 

OC 

3-S1ale 

OC 

3-S1ate 

OC 

TYPE 

OUTPUT 

3-S1ate 

3-S1ate 

3-S1ate 

3-S1ate .. 
3,Slale .. 
3-5tate 

3-5tate .. 
3-51ale .. 
3-51ate 

3-S1ate 

3-5tate 

OC 

3-5tate 

3-5tate 

3-5tate 

VOLUME 

VOLUME 

A Denotes "A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available in the technology indicated. 

OESCRIPTION 

16K·81t Arrays 

DESCRIPTION 

256-Bit Arrays 

64-8il Arrays 

16-8itMulliple-Port 

Registar File 

16·Bit Register File 

Duel 54-Bit 

Register Files 

DESCRIPTION 

15x5 

1-30 TEXAS ." 
INSTRUMENTS 

REGISTERED PROMs 

TYPE ORGANIZATION 
TYPE 

OUTPUT • 
TBP34R162 4096W x 48 3-State • 
TBP34SA165 4096W x 48 3-State • 
TBP38R165 2048W x 88 3-State • 

RANDOM·ACCESS REAO-WRITE MEMORIES IRAMsl 

TYPE TECHNOLOGY 

ORGANIZATION OF TYPE STO 
ALS AS LS 

OUTPUT TTL 

3·State '201 
256xl 

DC '301 

DC '89 

3-Slale '189 

16><4 3-State '219 

DC '289 

DC '319 

8,2 3·State "72 

OC, '170 

3·State '670 

'870 
16 x 4 3·State 

'871 

FIRST-IN FIRST -OUT MEMORIES (FIFOs) 

TYPE TECHNOLOGY 

OF TYPE 
ALS AS LS 

OUTPUT 

3-State 222 

3·State 224 

3·State 227 

228 

3·State 232 

3·State 225 

3·Slate 229 

3·State 233 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 

VOLUME 

S 

S 

4 

VOLUME 

VOLUME 

LSI 

3 & LSI 

LSI 



DESCRIPTION 

High-Performance PAL' 

Half·Power PAL' 

High-Performance PAL" 

Half-Power PAL' 

Impact PAL' 

Imp",,;:t PAL' 

Impact PAL' 

Ellcluspve-OR PAL' 

Exclusive-OR PAL' 

Registered-Input PAL' 

RegistlJred·lnput PAL' 

Latched·lnput PAL' 

Latched·lnput PAL' 

Fleld·Programmable 

14x32x6 LogiC Arravs 

PROGRAMMABLE LOGIC ARRAYS 

PROGRAMMABLE LOGIC ARRAYS 

OUTPUTS TYPE 
INPUTS 

TYPE NO 

Active-Low 'PAl16L8A 

16 ~ }:"P:.:.A'o..:'=:":.:.4=-A_-+-"-I + Registered }:'::",;~o..::"'::=:A,,-A_-+-'-1 

16 ~ 

-+- Registered 'PAL16A6A·2 

ACTive-Low 'PAl20L8A 

20 ~ 'PAL20R4A 

6 Registered 'PAL20R6A 
f--;;- 'PAL2QR8A 

Active-Low 'PAL20L8A·2 

4 'PAL20R4A-2 

I--s Registered 'PAL20R6A·2 

I--s 'PAL20R8A·2 

Actlve·Low 'TiSPAl16L8·12 

16 
4 'TIBPAL16R4-12 

I--s Registered 'TIBPAl16R6·12 

I--s 'TIBPAL16R8-12 

Active-Low 'Tl8PAL16L8-15 

4 'TlBPAL16R4-15 

I--s Registered 'TI8PAL 16R6-1S 

I-'i- 'TIBPAL16R8-15 

Active-Low 'TIBPAL20L8-15 

20 
4 'TIBPAL20R4·15 r,--- Registered 'TIBPAL20RS,15 

I--s 'TIBPAL20R8,15 

'0 Actlve,Low 'TIBPAL20Ll0-20 

4 
20 S- Registered 

---;0 'Tl8PAL20Xl0-20 · Active-Low 'TIBPAL20L 10-35 

4 'TIBPAL20X4-35 

S- Registered 'TIBPAL20XB-35 

-70- 'TIBPAL20X 1 0·35 , 
Active·Low 'TIBPALR19LB-25 

4 'TIBPALR19R4·25 
19 S- Registered 'TlBPALR19RS·25 

I-'i- 'TIBPALR19RB·25 

Actlve·Low 'TIBPALR19LB·40 

4 'TIBPALR19R4-40 · 19 .-- Registered 'TIBPALR19RS-40 

~ 'TIBPALR19RB·40 · 'TIBPALT19LB·15 

19 
4 'TIBPALT19R4·25 

I--s Registered 'TIBPALT19R6·25 

I-'i- 'TlBPALT19RB·25 

Active-Low 'TIBPALT19L8·40 

19 
4 'TIBPALT19R4·40 · I--s Registered 'TIBPALT19R6-40 · I--s 'TlBPAL T19RB·40 , 

3·State 'TIFPLAB39 

OC 'TIFPLA64Q 

NO. OF 

PINS 

24 

20 

24 

24 

24 

24 

24 

VOLUME 

, PAL is a registered trademark of Monolithic Memories Incorporated, 

• Denotes available teGhnology, 
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Numerical Index 
Glossary 
Explanation of Function Tables 
D Flip-Flop and Latch Signal Conventions 
Thermal Information 
Parameter Measurement Information 
Functional Index 

Logic ALS and AS Circuits 

Advanced Schottky Family (ALS/AS) 
Metastable Characteristics 

Ordering Instructions 
Package Data 
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SN54ALSOOA. SN54ASOO. SN74ALSOOA. SN74ASOO 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND gates. They perform the Boolean 
functions Y = A.B or Y = A+B in 
positive logic. 

The SN54ALSOOA and SN54ASOO are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALSOOA and SN74ASOO are characterized 
for operation from OOC to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

logic symbol t 

1A 
(11 & 

18 
(21 

2A 141 

28 
(51 

3A 
(91 

38 
(101 

4A 
(121 

48 
(131 

tThis symbol is in accordance with ANSIIIEEE Std 91·1984 and 
lEG Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

D2661, APRIL 1982-REVISED MAY 1986 

SN54ALSOOA, SN54ASOO , , , J PACKAGE 
SN74ALSOOA, SN74ASOO ... D OR N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALSOOA. SN54ASOO " , • FK PACKAGE 

(TOP VIEW) 

1Y 4 

NC 5 

2A 6 

NC 7 

2B 8 

U 
<e<tUU<e 
~2><t 

3 2 1 2019 

9 1011 1213 

)-CU)-<t 
N22"'''' 

(!) 

18 

17 

16 

15 

14 

NC-No internal connection 

logic diagram (positive logic) 

4A 
NC 
4Y 
NC 
3B 

lA==D- 1Y 
18 

2A==D- 2Y 
2B 

3A==D- 3Y 
3B 

4A==D- 4Y 
4B 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the tarms of Texas Instruments 

~:~~:~~i~ai~:ru~e ~!:~:~i:; !t~o:::::::9t:~~ not TEXAS .." 
INSTRUMENTS 

Copyright © 1982. Texas Instruments Incorporated 
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SN54ALSOOA, SN74ALSOOA 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALSOOA ... . . . . . . . . . . . . . . . . . .. - 55 De to 125 De 

SN74ALSOOA .......................... ODe to 70 De 
Storage temperature range ......................................... - 65 De to 150 De 

recommended operating conditions 

SN54AlSOOA SN74AlSOOA 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 rnA 

10l Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER 
SN54AlSOOA SN74AlSOOA 

TEST CONDITIONS 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V, 1,=-18rnA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V. 10H = -0.4 rnA Vee- 2 Vee- 2 V 

Vee = 4.5 V, 10l = 4 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, 'Ol = 8 rnA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

'll Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V. Va = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee - 5.5 V, 111- 0 V 0.5 0.85 0.5 0.85 rnA 

!eel Vee = 5.5 V, VI = 4.5 V 1.5 3 1.5 3 rnA 

t All typical values are at Vee = 5 V, TA = 25°e. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC - 5 V. VCC - 4.5 V to 5.5 v, 
CL - 50 pF, Cl -. 50 pF. 

PARAMETER 
FROM TO Rl - 500 II, Rl - 500 II, 

UNIT 
(INPUT) (OUTPUT) TA - 25°C TA - MIN to MAX 

'AlSOOA SN54AlSOOA SN74AlSOOA 

TYP MIN MAX MIN MAX 

tplH A or B Y 7 3 16 3 11 

Y 2 13 2 
ns 

tpHL A or B 5 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS ." 
INSTRUMENTS 
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SN54ASOO, SN74ASOO 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ASOO ........................ - 55 °e to 125°e 

SN74ASOO ............................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54ASOO SN74ASOO 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

IOH High·/evel output current -2 -2 rnA 

IOL low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

• U) ... 
"5 
CJ .. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise (3 
noted) CI) 

SN54ASOO 
PARAMETER TEST CONDITIONS 

Typt MIN MAX 

SN74ASOO 

MIN Typt MAl< 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vee- 2 Vee- 2 V 

VOL Vee = 4.5 V, IOl = 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee - 5'.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

III Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 rnA 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee - 5.5 V, VI - 0 V 2 3.2 2 3.2 rnA 

leel Vee = 5.5 V, VI = 4.5 V 10.8 17.4 10.8 17.4 rnA 

tAli typical values are at Vee = 5 V, TA = 25°C. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

vcc - 4.5 V to 5.5 V, 

CL - 50 pF, 

FROM TO 
RL - 50O, 

UNIT 
PARAMETER TA - MIN to MAX 

(INPUT) (OUTPUT) 
SN54ASOO SN74ASOO 

MIN MAX MIN MAX 

tplH A or 8 Y 1 5 1 4.5 

A or 8 Y 1 5 1 4 
ns 

tpHl 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS .." 
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• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 
These devices contain four independent 2-input 
NAND gates. They perform the Boolean functions 
V = A· B or V = A + B in positive logic. The open
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels: 

The SN54ALSOl is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALSOl is characterized for opera
tion from O°C to 70°C. 

FUNCTION TABLE leach gatel 

INPUTS OUTPUT 
A B Y 

H H L 
L X H 

X L H 

logic symbolt 

lA 
(2) & 

18 
(3) 

2A 
(5) 

28 
(6) 

3A 
(8) 

38 
(9) 

4A 
(11) 

48 
(12) 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

SN54ALS01, SN74ALS01 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 

WITH OPEN-COLLECTOR OUTPUTS 
02661, APRIL 1982-REVISED MAY 1986 

SN54ALSOI ... J PACKAGE 
SN74ALSOI ... 0 OR N PACKAGE 

(TOP VIEWI 

IV VCC 
lA 4V 
1B 4B 
2V 4A 
2A 3Y 
26 36 

GND 3A 

SN54ALSOI ... FK PACKAGE 
(TOP VIEW) 

U 
« >- U U>-

2>.r 

3 2 2019 

4 18 46 
NC 5 17 

2V 6 16 

NC 15 NC 
2A 8 14 3Y 

9 10111213 

IIlOU«1Il 
"'22M M 

C) 

NC - No internal connection 

logic diagram (positive logic) 

lA~1Y 
1B~ 

2A==D- 2Y 
2B 

3A==D- 3Y 
3B 

4A==D- 4Y 
4B 

PRODU~TION DATA .... um.nlS cuntain information 
current as of publication data. Products conform 
to specifications per the terms of Taxas Instruments 
standard warranty. Production processing does not 
necessarily incluCie testing of all paramaters. 

TEXAS .. 
INSTRUMENTS 

Copyright © 1982, Texas Instruments Incorporated 

POST OFFICE BOX 655012· DALLAS, TeXAS 75265 
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SN54ALS01, SN74ALS01 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54ALS01 ................................ - 55°C to 125°C 

SN74ALS01 .................................... O°Cto 70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS01 SN74ALS01 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL low-level output current 4 8 rnA 

TA Operating free-air temperature -56 125 0 70 ·C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS01 

MIN TYPt MAX 

SN74ALS01 

MIN TYPt MAX 
UNIT 

VIK VCC - 4.5 V, II - -18 rnA -1.5 -1.5 V 

IOH VCC - 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 
VCC - 4.5 V, IOL - 4 rnA 0.25 0.4 0.25 0.4 

V VOL VCC = 4.5 V, IOl = 8 rnA 0.35 0.5 

II VCC - 6.5 V, VI - 7 V 0.1 0.1 rnA 

IIH VCC - 5.5 V, VI - 2.7 V 20 20 I'A 
IlL VCC - 5.5 V. VI - 0.4 V -0.1 -0.1 rnA 

ICCH VCC - 5.5 V, VI - OV 0.43 0.85 0.43 0.85 rnA 

ICCl VCC - 5.5 V, VI - 4.5 V 1.62 3 1.62 3 rnA 

tAli typical values are at Vee = 5 V, TA = 25°C. 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF, 

FROM TO RL = 2 kQ, 
PARAMETER UNIT 

(INPUT) (OUTPUT! TA = MIN to MAX 

SN54AlS01 SN74ALS01 

MIN MAX MIN MAX 

tpLH A or B Y 23 66 23 54 ns 

tpHl A orB Y 8 39 B 28 ns 

NOTE 1: Load CircUIt and voltage waveforms are shown In Section 1. 

TEXAS ." 
INSTRUMENTS 
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SN54ALS02, SN54AS02, SN74ALS02, SN74AS02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NOR gates. They perform the Boolean functions 
y = A·B or Y = A+B in positive logic. 

The SN54ALS02 and SN54AS02 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS02 and SN74AS02 are characterized 
for operation from OOC to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

logic symbol t 

lA 
12) ;;'1 

18 
(3) 

2A 
(5) 

28 
(6) 

3A 
(8) 

38 
(9) 

4A 
111) 

48 
112) 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

02661, APRIL 1982-REVISEO MAY 1986 

SN54ALS02, SN54AS02 ... J PACKAGE 
SN74ALS02. SN74AS02 ... 0 OR N PACKAGE 

(TOP VIEW) 

1Y VCC 
1A 4Y 
18 48 
2Y 4A 
2A 3Y 
28 38 

GND 3A 

SN54ALS02. SN54AS02 ... FK PACKAGE 

(TOP VIEW) 

18 4 

NC 5 

2Y 6 

NC 
2A 8 

U 
<{>-UU>
~~Z><t 

3 2 1 2019 

9 1011 1213 

COOU<{CO 
NZZMM 

(!) 

18 

17 

16 

15 

14 

NC - No internal connection 

logic diagram (positive logic) 

48 
NC 
4A 
NC 
3Y 

lA~. lY 
lB~ 

2A~_ 2Y 
2B~ 

3A~3Y 
3B~ 

::=D-- 4Y 

PRODUCTION DATA documonts contain information 
current as of publication date. Products conform to 
specifications paf the terms of Texas Instruments 

:~~::~~i~ai~:I~~~ ~!:~~~i:; :IID::~:::~::s~S not TEXAS ." 
INSTRUMENTS 

Copyright © 1982, Texas Instruments Incorporated 

'POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 
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SN54ALS02. SN74ALS02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS02. . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS02 ........................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS02 SN74ALS02 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

IOL Low-level output current 4 8 rnA 
TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

SN54ALS02 SN74ALS02 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee- 2 Vr.r.-2 V 

Vee = 4.5 V, IOl = 4 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, 10l = 8 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 v 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10' Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V, VI = 0 V 0.86 2.2 0.86 2.2 rnA 

leel Vee = 5.5 V, VI = 4.5 V 2.16 4 2.16 4 rnA 

t All typical values are at Vee'" 5 V, TA = 25°e. 
:t: The output conditions have been chosen to produce a current that closely approximat~s one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC = 5 v, VCC - 4.5 V to 5.5 v, 
Cl = 50 pF, CL = 50 pF, 

FROM TO RL = 500O, RL = 500O, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = 25°C TA - MIN to MAX 

'ALS02 SN54ALS02 SN74ALS02 

TYP MIN MAX MIN MAX 
, 

tplH A or B Y 7 1 18 3 12 

10 
ns 

tpHl A or B Y 5 1 11 3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-10 TEXAS • 
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SN54AS02. SN74AS02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS02 ........................ - 55°C to 125°C 

SN74AS02 ............................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS02 SN74AS02 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10L Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

PARAMETER 
SN54AS02 SN74AS02 

TEST CONDITIONS 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, 10H = -2 rnA Vec- 2 Vcc- 2 V 

Val Vee = 4.5 V, 10l = 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee - 5.5 V. VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 v, VI = 2.7 V 20 20 ~A 

III Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 rnA 

10+ Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V, VI = 0 V 3.7 5.9 3.7 5.9 rnA 

leel Vee = 5.5 V, VI = 4.5 V 12.5 20.1 12.5 20.1 rnA 

t All typical values are at Vee = 5 V, TA = 25°C. 
~ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 v, 
Cl - 50 pF, 

FROM TO RL = 50011. 
PARAMETER UNIT 

(INPUT) IOUTPUT) TA - MIN to MAX 

SN54AS02 SN74AS02 

MIN MAX MIN MAX 

tplH A or B Y 1 5 1 4.5 

tpHl A or B Y 1 5 1 
ns 

4.5 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• Package Options Include Plastic "Small 
Outline" Peckages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND buffers. They perform the Boolean 
functions Y = A.B or Y = A + B in positive 
logic. The open-collector outputs require pull-up 
resistors to perform correctly. They may be 
connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VOH levels. 

The SN54ALS03B is characterized for operation 
over the full military temperature range of 
- 55 °e to 125°e. The SN74ALS03B is 
characterized for operation from ooe to 70 oe. 

logic symbol t 

lA 

18 

2A 

2B 

3A 

38 

4A 

48 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

SN54ALS03B. SN74ALS03B 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 

WITH OPEN-COLLECTOR OUTPUTS 
MARCH 1984-REVISED MAY 1986 

SN54ALS03B ... J PACKAGE 
SN74ALS03B ... 0 OR N PACKAGE 

(TOP VIEWI 

1A Vee 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS03B ... FK PACKAGE 

(TOP VIEW) 

u 
CD <tuu<t 
~Z>v 

2 1 2019 

4 18 

5 17 

6 16 

7 15 NC 

8 14 38 

9 1011 1213 

>-ou>-<t 
NZZMM 

(!) 

NC-No internal connection 

logic diagram (positive logic) 

1A==D- 1Y 
lB 

2A~ 
2B ~ 2Y 

3A==D- 3Y 
3B 

4A==D- 4Y 
4B 

Copyright @ 1984, Texas Instruments Incorporated 
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SN54ALS03B, SN74ALS03B 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

, 
absolute maximum ratings over operating free· air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage .............................................................. 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS03B. . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS03B .......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS03B SN74ALS03B 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOl Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS03B 

MIN Typt MAX 

SN74AlS03B 

MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V, 11=-18rnA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

Vee - 4.5 V, IOl - 4 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, IOl - 8 rnA 0.~5 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 ' 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 p.A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

leeH Vee = 5.5 V, VI = 0 V 0.43 0.85 0.43 0.85 rnA 

leel Vee - 5.5 V, VI - 4.5 V. 1.62 3 1.62 4 rnA 

t All typical values are at Vee = 5 v, TA = 25°e. 

switching characteristics (see Note 1) 

Vec - 5 V, vce c 4.5 V to 5.5 V, 

eL - 50 pF, CL - 50 pF, 

PARAMETER 
FROM TO RL-2k!1. RL-2k!1. 

UNIT 
(INPUT) (OUTPUT) TA - 25°C TA - MIN to MAX 

'ALS03B SN54AlS03B SN74AlS038 

TYP MIN MAX MIN MAX 

tPlH A or B Y 35 20 59 20 50 

AcrB Y 8 3 23 3 13 
ns 

tpHL 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS04B. SN54AS04. SN74ALS04B. SN74AS04 
HEX INVERTERS 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverters. 
They perform the Boolean function Y = A. 
The SN54ALS04B and SN54AS04 are 
characterized for operation over the full military 
temperature range of -55 DC to 125 DC. The 
SN74ALS04B and SN74AS04 are characterized 
for operation from oDe to 70 De. 

logic symbol t 

lA 

2A 

3A 

4A 

5A 

6A 

FUNCTION TABLE 

(each Inverterl 

INPUT OUTPUT 

A Y 

H L 

L H 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for D. J, and N packages. 

02661, APRIL 1982-REVISEO MAY 1986 

SN54ALS04B. SN54AS04 , , , J PACKAGE 
SN74ALS04B. SN74AS04 , , , D OR N PACKAGE 

(TOP VIEW) 

lA 
lY 
2A 
2Y 
3A 
3Y 

...... __ ;.r" 

VCC 
6A 
6Y 
5A 
5Y 
4A 

4Y 

SN54ALS04B, SN54AS04 , , , FK PACKAGE 

(TOP VIEW) 

U 
>-<l:U U<I: 
~~z>'" 

3 2 1 2019 

2A 4 18 6Y 
NC 5 17 NC 
2Y 6 16 5A 
NC 7 15 NC 
3A 8 14 5Y 

9 10 11 1213 

NC - No internal connection 

logic diagram (positive logic) 

lA --[>0-- lY 

2A --[>0-- 2Y 

3A --[>0-- 3Y 

4A --[>0-- 4Y 

5A --[>0-- 5Y 

6A --[>0-- 6Y 

Copyright © 1982, Texas Instruments Incorporated 

II 

- PRODUCTION DATA documents cantsln infonnation 
current IS of publication data. Products conform 
to specifications per the lanns of Texas Instruments 
standard warranty. Production prDcBSsing does nDt 
necessarily intluite testing of all parameters. 
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SN54ALS04B. SN74ALS04B 
HEX INVERTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS048...... . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS048 .......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AlS04B SN74AlS04B 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10L Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 ·e 

Co electrical characteristics over recommended operating free-air temperature range (unless otherwise 
l> noted) 
C/) 

(') 
::;' 
n c 
::+ 
til 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, II - -18 mA 

VOH Vee = 4.5 V to 5.5 V. 10H = -0.4 mA 

VOL 
Vee = 4.5 V. 10l - 4 mA 

Vee - 4.5 V. 10l - 8 mA 

II Vee = 5.5 V. VI = 7 V 

IIH Vee = 5.5 V. VI = 2.7 V 

III Vee = 5.5 V. VI - 0.4 V 

10* Vee = 5.5 V. Vo = 2.25V 

leeH Vee = 5.5 V. VI = OV 

leel Vee = 5.5 V. VI - 4.5 V 

tAli typical values are at Vee = 5V.TA = 25·e. 

SN54AlS04B 

MIN TYPt MAX 

.-1.2 

Vee-2 

0.25 0.4 

0.1 

20 

-0.1 

-30 -112 

0.65 1.1 

2.9 4.2 

SN74AlS04B 

MIN TYPt MAX 
UNIT 

-1.2 V 

Vee-2 V 

0.25 0.4 

0.35 
V 

0.5 

0.1 mA 

20 ~A 

-0.1 mA 
-30 -112 mA 

0.65 1.1 mA 

2.9 4.2 mA 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V, 
el = 50 pF. 

PARAMETER 
FROM TO Rl - 5000 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AlS048 SN74AlS048 

MIN MAX MIN MAX 

tpLH A Y 3 14 3 11 ns 

tpHl A y 2 12 2 8 ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ASD4, SN74ASD4 
HEX INVERTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS04 ..... . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS04 ............................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions 

SN54AS04 SN74AS04 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High·level output current -2 -2 rnA 

10L Low~level output curre"t 20 20 rnA 
TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS04 

MIN TYPt MAX 

SN74AS04 

MIN TYPt MAX 
UNIT 

VIK Vee - 4.5 V, II - 18 rnA -1.2 -1.2 V 

VOH Vee - 4.5 V to 5.5 V, 10H - -2 rnA Vee-2 Vee-2 V 

VOL Vee = 4.5 V, 10L = 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

IlL Vee - 5.5 V, VI - 0.4 V -0.5 -0.5 rnA 

lot Vee - 5.5 V, Va - 2.25 V -30 -112 -30 -112 rnA 

leeH Vee - 5.5 V, VI - OV 3 4.8 3 4.8 rnA 

leeL Vee = 5.5 V, VI = 4.5 V 14 26.3 14 26.3 rnA 

tAli typical values are at Vee = 5 V, TA = 25°C. 
:t:The output conditions have been chosen to produce a current that closelv approximates one half of the true short-circuit output current, lOS· 

switching characteristics (see Note 1) 

Vee - 4.5 V to 5.5 V, 

eL = 50 pF, 

PARAMETER 
FROM TO RL - 500O, 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS04 SN74AS04 

MIN MAX MIN MAX 

tPLH A Y 1 6 1 5 ns 

tpHL A Y 1 4.5 1 4 ns 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS05A, SN74ALS05A 
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverters. 
They perform the Boolean function Y = A. The open
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels .. 

The SN54ALS05A is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALS05A is characterized for 
operation from O°C to 70°C. 

FUNCTION TABLE ieach inverter) 

INPUT OUTPUT 
A Y 
H L 

L H 

logic symbol t 

(1) 
lA lY 
2A 

(3) 
2Y 

3A 
(5) 

3Y 

4A 
(9) 

SA 
(11 ) 

6A 
113) 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

D2661, APRIL 1982-REVISED MAY 1986 

SN54ALS05A ... J PACKAGE 
SN74ALS05A ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

SN54ALS05A ... FK PACKAGE 
(TOP VIEW) 

U 
:>-«U U« 

z>co 

3 2 1 2019 

4 18 6Y 
5 17 NC 

2Y 6 16 5A 
NC 7 15 NC 
3A 8 14 5Y 

9 10111213 

:>-ClU:>-« C'lzz<t<t 
(!) 

NC - No internal connection 

logic diagram (positive logic) 

lA-{>o-lY 

2A-{>o-2Y 

3A-{>o-3Y 

4A-{>o-4Y 

5A-{>o-5Y 

6A-{>o-6Y 

Copyright ::g 1982, Texas Instruments Incorporated 
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SN54ALS05A, SN74ALS05A 
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air teinpereture range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

Off-state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

Operating free-air temperature range: SN54ALS0.5A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 5.5 DC to 125 DC 

SN74ALS05A .................................. oDe to 70 DC 

Storage temperature range ...... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

SN54AlS06A SN74AlS06A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vec Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 O.B V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range lunless otherwise noted) 

SN54AlS05A . SN74AlS06A 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA 

IOH Vce = 4.5 V, VOH = 5.5 V 

VOL 
Vce - 4.5 V, IOl - 4 rnA 

Vce = 4.5 V, IOL = 8 rnA 

II Vec = 5.5 V, VI = 7 V 

IIH Vee - 5.5 V, VI - 2.7 V 

IlL Vcc = 5.5 V, VI = 0.4 V 

ICCH Vcc = 5.5 V, VI = 0 V 

Icel Vcc - 5.5 V, VI - 4.5 V 

tAil tYPical values are at Vee = 6V, TA = 25°C 

switching characteristics Isee Note 1) 

Vec = 5 V, 

Cl - 50 pF, 

PARAMETER 
FROM TO RL - 500O, 

(INPUT) (OUTPUT) TA = 25 De 

'ALS05A 
TYP 

tPLH A Y 45 

tpHL A Y 9 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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-1.2 -1.2 

0.1 0.1 

0.25 0.4 0.25 0.4 

0.35 0.5 
0.1 0.1 

20 20 

-0.1 ' -0.1 

0.65 1.1 0.65 1.1 

2.9 4.2 2.9 4.2 

vce - 4.5 V to 5.5 V, 

eL - 50 pF, 

Rl - 500O, 
TA = MIN to MAX 

SN54ALS05A SN74ALS05A 

MIN MAX MIN MAX 
23 84 23 54 

4 24 4 14 
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• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
AND gates. They perform the Boolean functions 

Y = A.B or Y=A+B in positive logic. 

The SN54ALS08 and SN54AS08 are 
characterized for operation over the full military 
temperature range of - 55 °e to 125°e. The 
SN74ALS08 and SN74AS08 are characterized 
for operation from ooe to 70 oe. 

logic symbol t 

lA 
(1) 

18 
(2) 

2A 
(4) 

28 
(5) 

3A 
(9) 

38 
(10) 

4A 
(12) 

48 
(13) 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B Y 

H H H 
L X L 
X L L 

& 
(3) lY 

(6) 2Y 

(8) 3Y 

(11) 4Y 

tThis symbol is in accordance with ANSI/lEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

SN54ALS08, SN54AS08, SN74ALS08, SN74AS08 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 

02661. APRIL 1982-REVISEO MAY 1986 

SN54ALS08. SN54AS08 ... J PACKAGE 
SN74ALS08. SN74AS08 ... D OR N PACKAGE 

(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS08. SN54AS08 ... FK PACKAGE 
(TOP VIEW) 

1Y 
NC 
2A 
NC 
28 

4 

5 

6 

J 7 

J8 

u 
oo<tu Uoo 
~~Z><t 

3 2 1 2019 

9 10 11 1213 

>-ou>-<t 
NZZMM 

c.!l 

18 ~ 
17 ~ 
16 [ 
1S[ 

i4[ 

NC-No internal connection 

logic diagram (positive logic) 

1A=D-
lB 

4A 
NC 
4Y 
NC 
38 

lY 

2A=D-2Y 
2B 

3A=D-3Y 
3B 

4A=D- 4Y 
4B . 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS08, SN74ALS08 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS08. . . . . .. . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS08 ........................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS08 SN74ALS08 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4 .. 5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 rnA 

10H High-level output current -0.4 -0.4 rnA 

10l Low--Ievel output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

C. electrical characteristics over recommended operating free-air temperature range (unless otherwise 
l> noted) 
en 
o 
::::;' 
n c 
;:::;.' 
en 

PARAMETER 

VIK 

VOH 

VOL 

II 

IIH 

III 

10; 

leeH 

leel 

TEST CONDITIONS 

Vee ~4.5 V, II ~ -18 rnA 

Vee - 4.5 V to 5.5 V, 10H - -0.4 rnA 

Vee - 4.5 V, 10l ~4 rnA 

Vee - 4.5 v, 10l - 8 rnA 

Vee - 5.5 V, VI - 7 V 

Vee - 5.5 V, VI - 2.7 V 

Vee ~ 5.5 V, VI ~ 0.4 V 

Vee ~ .5.5 V, Vo ~ 2.25 v 
Vee - 5.5 V, VI - 4.5 V 

Vee - 5.5 v, VI - 0 V 

SN54ALS08 SN74ALS08 

MIN Typt MAX MIN Typt MAX 
UNIT 

-1.5 -1.5 V 

Vec- 2 V 

0.25 0.4 0.25· 0.4 
V 

0.35 0.5 

0.1 0.1 rnA 

20 20 ~A 

-0.1 -0.1 rnA 

-30 -112 -30 -112 rnA 

1.3 2.4 1.3 2.4 rnA 

2.2 4 2.2 4 rnA 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. 
:t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vce - 5 V, VCC - 4.5 V to 5.5 V,. 

CL - 50 pF, CL - 50 pF, 

PARAMETER 
FROM TO RL - 50011, RL - 50011, 

(INPUT) (OUTPUT) TA = 25°C TA - MIN to MAX 
UNIT 

'ALS08 SN54ALS08 SN74AlS08 

TYP MIN MAX MIN MAX 

tpLH A or B Y 8 4 18 4 14 ns 

tPHl AorB Y 6.5 3 15 3 10 ns 

NOTE 1: Load circuit an.d voltage waveforms are shown in Section 1. 
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SN54AS08, SN74AS08 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS08 ........................ - 55°C to 125°C 

SN74AS08 ............................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions 

SN54AS08 SN74AS08 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 mA 

10H High-level output current -2 -2 mA 

10L Low-level output. current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

B 
II) .... ·S 
(J .. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise i:3 
~~ ~ 

PARAMETER TEST CONDITIONS 
SN54AS08 SN74AS08 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~4.5 V, II ~ -lamA - 1.2 -1.2 V 

VOH Vee ~ 4.5 V to 5.5 V, 10H ~ -2 mA VCc- 2 VCC- 2 V 

VOL Vee - 4.5 V, 10L - 20 mA 0.35 0.5 0.35 0.5 V 

II Vee ~ 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee :- 5.5 V, VI - 2.7 V 20 20 ~A 

IlL Vee - 5.5 V, VI - 0.4 V -0.5 -0.5 mA 

lot Vee ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 mA 

leeH Vee ~ 5.5 V, VI ~ 4.5 V 5.8 9.3 5.8 9.3 mA 

leel Vee ~ 5.5 V, VI ~ 0 V 14.9 24 14.9 24 mA 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. 
+ The output conditions hav been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO 
RL - 50O, 

UNIT 
PARAMETER TA = MIN to MAX 

(INPUT) (OUTPUT) 
SN54AS08 SN74AS08 

MIN MAX MIN MAX 

tplH A or B Y 1 6.5 1 5.5 ns 

tPHl AorB Y 1 6.5 1 5.5 ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
AND gates. They perform the Boolean functions 

Y = A.B or Y = A+B in positive logic. The 
open-collector outputs require pull-up resistors 
to perform correctly. They may be connected to 
other open-collector outputs to implement 
active-low wired-OR or active-high wired-AND 
functions. Open-collector devices are often used 
to generate higher VOH levels. 

The SN54ALS09 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS09 is 
characterized for operation from O°C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H H H 
L X L 
X L L 

logic symbol t 

lA 
11) & (3) 
(2) Q lY 

lB 
(4) 

2A (6) 
15) 2Y 

2B 

3A 
19) 

(8) 
110) 3Y 

3B 

4A 
112) 

(11) 
113) 4Y 

4B 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

SN54ALS09, SN74ALS09 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661. APRIL 1982-REVISEO MAY 1986 

SN54ALS09 ... J PACKAGE 
SN74ALS09 ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS09 ... FK PACKAGE 

(TOP VIEW) 

U 
m«U Um 

Z> ... 

3 2 1 20 19 

1Y 4 18 4A 
NC 5 17 NC 
2A 6 16 4Y 
NC 7 15 NC 
28 8 14 38 

9 1011 1213 

>-CU>-« 
NZZMM 

(!) 

NC - No internal connection 

logic diagram (positive logic) 

lA=D- lY 
lB 

2A~2Y 
2B~ 

3A~3Y 
3B~ 

4A~4Y 
4B~ 

Copyright © 1982. Texas Instruments Incorporated 
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SN54ALS09. SN74ALS09 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 
WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operati'ng free-air temperature range (unless otherwise noted) 

Supply voltage, Vee, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating' free-air temperature range: SN54ALS09........... . . . . . . . . . . . .. - 55°C to 125°e 

SN74ALS09 ........................... ooe to 70 0 e 
Storage temperature range .......................................... - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS09 SN74ALS09 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS09 SN74ALS09 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18mA -1.5 - 1.5 V 

IOH Vee ~ 4.5 V, VOH ~ 5.5 V 0.1 0.1 mA 

Vee - 4.5 V, IOl - 4 mA 0.25 0.4 0.25 0.4 
VOL v 

Vee - 4.5V, IOl - 8 mA 0.35 0.5 

II Vee - 5.5 V, VI ~ 7 V 0,1 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 ~A 

III Vee - 5.5 V, VI - 0.4 V -0,1 -0.1 mA 

leeH Vee ~ 5.5 V, VI ~ 4.5 V 1.35 2.4 1.35 2.4 mA 

leel Vee - 5.5 V. VI - 0 V 2.2 4 2.2 4 mA 

t All typical values are at Vee ~ 5 V, TA ~ 25 De: 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

CL - 50 pF, 
FROM TO RL ~ 2 kO, 

PARAMETER 
(llilPUT) 

UNIT 
(OUTPUT) TA ~ MIN to MAX 

SN54ALS09' SN74ALS09 

MIN MAX MIN MAX 

tplH A or B Y 20 69 23 54 ns 

tpHL A or B Y 5 23 5 15 ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS10A, SN54AS10, SN74ALS10A, SN74AS10 
TRIPLE 3·INPUT POSITIVE·NAND GATES 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
NAND gates. They perform the Boolean functions 
Y = A·B·C or Y = A+B+C in positive logic: 

The SN54ALS10A and SN54AS10 are characterized 
for operation over the full.military temperature range 
of -55°C to 125°C. The SN74ALS10A and 
SN74AS10 are characterized for operation from OOC 
to 70°C. 

FUNCTION TABLE leach gatel 

A 

H 

L 

X 

X 

logic symbol t 

1A (1) 

1B (2) 

lC (13) 

2A (3) 

2B (4) 

2C (5) 

3A (9) 

38 (10) 

3C (11) 

INPUTS 

B 

H 

X 

L 

X 

OUTPUT 

C Y 

H L 

X H 

X H 

L H 

& 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

MARCH 1984-REVISED MAY 1986 

SN54ALS10A, SN54AS10 ... J PACKAGE 
SN74ALS10A. SN74AS10 ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
18 1C 
2A 1Y 
28 3C 
2C 38 
2Y 3A 

GND 3Y 

SN54ALS10A, SN54AS10 ... FK PACKAGE 

(TOP VIEW) 

U 
OO<CU UU 

z>~ 

2019 

2A 4- 18 lY 
NC 5 17 NC 
28 6 16 3C 
NC 15 NC 
2C 8 14 38 

9 10111213 

>-OU>-.<C 
NZZMM 

t!l 

NC-No internal connection 

logic diagram (positive logic) 

lA 
}--1Y 1B 

lC 

2A 
D-2Y 2B 

2C 

3A 
}--3Y 3B 

3C 

Copyright © 1984, Texas Instruments Incorporated 
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SN54ALS10A, SN74ALS10A 
TRIPLE 3·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC ........................... , ................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS 1 OA ............................... - 55°C to 1 25°C 

SN74ALS10A ................................... OOCt070oC 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS10A SN74ALS10A 

MAX 
UNIT 

MIN NOM MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V II 
l> IOH High-level output current -0.4 -0.4 rnA 

10L Low~level output current 4 8 rnA 

TA Operating free-air temperature -55 125 O. 70 ·e 
r
en 
I» 
::J Co electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

l> 
en 
(') 
:::;' 
(') 
C 
;::;' 
en 

TEST CONOITIONS 
SN54ALS10A SN74ALS10A 

PARAMETER 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.5 -1.5 

VOH Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vee 2 Vee 2 

Vee - 4.5 V, 10L - 4 rnA 0.25 0.4 0.25 0.4 
VOL Vee = 4.5 V, 10L = 8 rnA 0.35 0.5 
II Vee - 5.6 V. VI - 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI - 2.7 V 20 20 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V, VI - OV 0.32 0.6 0.32 0.6 

leeL Vee - 5.6 V, VI = 4.5 V 1.2 2.2 1.2 2.2 

tAli typical values are at Vee = 5 V, TA == 25°C. 
:l:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

VCC - 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS10A SN74ALS10A 

MIN MAX MIN MAX 

tpLH Any Y 2 16 2 11 

tpHL Any Y 2 12 2 10 

NOTE 1: Load Circuit and voltage waveforms are shown 10 Section 1. 
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SN54AS10, SN74AS10 
TRIPLE 3-INPUT POSITIVE-NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. VCC ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS 10 ................................. - 55 DC to 1 25°C 

SN74AS10 ..................................... OOCt070oC 
Storage temperature range ................................................. - 65 DC to 1 50°C 

recommended operating conditions 

SN54AS10 SN74AS10 

NOM 
UNIT 

MIN NOM MAX MIN MAX 

Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10L Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 DC 

• en ... ·S 
u .. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) C3 
SN54AS10 SN74AS10 

PARAMETER TEST CONDITIONS 
MAX TYPt MAX MIN TYPt MIN 

VIK VCC - 4.5 V. II = -18 rnA -1.2 -1.2 

VOH VCC = 4.5 V to 5.5 V. 10H = -2 rnA VCC- 2 VCC- 2 

VOL VCC = 4.5 V. 10L = 20 mA 0.35 0.5 0.35 0.5 

II VCC - 5.5 V. VI - 7 V 0.1 0.1 

IIH VCC = 5.5 V. VI = 2.7 V 20 20 

IlL VCC = 5.5 V. VI = 0.4 V -0.5 -0.5 

10* VCC - 5.5 V. Vo - 2.25 V -30 -112 -30 -112 

ICCH VCC - 5.5 V. VI - OV 1.5 2.4 1.5 2.4 

ICCL VCC = 5.5 V. VI = 4.5 V 8.1 13 8.1 13 

tAil typical values are at Vee = 6 V, TA = 25°C. 
*The output conditions have been chosen to produce ~ current that closely approximates one half of the true short-circuit output current, lOS" 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS10 SN74AS10 

MIN MAX MIN MAX 

tpLH Any Y 1 5 1 4.5 

tpHL Any Y 1 5 1 4.5 
NOTE 1. Load CirCUit and voltage waveforms are shown In Section 1. 
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SN54ALS11A. SN54AS11. SN74ALS11A. SN74AS11 
TRIPLE 3·INPUT POSITIVE·AND GATES 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
AND gates. They perform the Boolean functions 
Y = A·B·C or Y = A+B+"C in positive logic, 

The SN54ALS11A and SN54AS11 are characterized 
for operation over the full military temperature range 
of -55 DC to 125 DC. The SN74ALS11A and 
SN 7 4AS 11 are characterized for operation from 0 DC 
to 70 DC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C y 

H H H H 

L X X L 

X L X L 

X X L L 

logic symbol t 

lA 
(1) 

& 
(2) (12) 

1Y lB 

lC 
(13) 

2A 
(3) 

(4) (6) 
2V 28 

2C 
(5) 

3A 
(9) 

38 
(10) (8) 

3V 

3C 
(Ill 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe 
Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

MARCH 1984-REV[SED MAY 1986 

SN54ALSllA, SN54ASll ... J PACKAGE 
SN74ALSllA, SN74ASll ... 0 OR N PACKAGE 

(TOP VIEWI 

1A VCC 
1B 1C 
2A 1Y 
2B 3C 
2C 3B 
2Y 3A 

GND 3Y 

SN54ALSI lA, SN54ASI I ... FK PACKAGE 

(TOP VIEWI 

U 
ID<CU UU 

2>~ 

3 2 2019 

2A 4 18 1Y 
NC 5 17 NC 
2B 6 16 3C 
NC 7 15 NC 
2C 8 14 3B 

910111213 

>-
N 

ClU>-<C 

i5 2MM 

NC- No internal connection 

logic diagram (positive logic) 

lA=D-18 IV 
lC 

2A==O-28. 2V 
2C 

3A==O-38 3Y 
3C 

Copyright @ 1984, Texas Instruments Incorporated 
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SN54ALS11A. SN74ALS11A 
TRIPLE 3-INPUT POSITIVE-AND GATES 

absolute maximum ratings over opereting free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ................................................................ 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS11 A ............................... - 55 °e to 125 °e 

SN74ALS11A .................................. OOeto70oe 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALSllA SN74ALS11A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10L Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

a electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

» 
(I) 

o al 

C 
:;:;' 
til 

TEST CONDITIONS 
SN54ALSllA SN74ALSllA 

PARAMETER 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. 11=-lBmA -1.5 -1.5 

VOH Vee = 4.5 V to 5.5 V. 10H = -0.4 mA Vee-2 Vee-2 

Vee - 4.6 V. 10L = 4 mA 0.25 0.4 0.25 0.4 
VOL Vee = 4.5 V. 10L = 8 mA 0.35 0.5 
II Vee - 5.5 V, VI - 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI- 2.7V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

10* Vee = 5.5 V, Vo - 2.25 V -30 -112 -30 -112 

leeH Vee - 5.5 V, VI - 4.6 V 1 1.8 1 1.8 

leeL Vee = 5.5 V, VI = OV 1.6 3 1.6 3 
t All typical values are at Vee = 5 V, TA = 26°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vec = 4.6 V to 5.6 V, 
CL = 50 pF, 

PARAMETER 
FROM TO RL = 600 Q, 

{lNPUTI (OUTPUTI TA = MIN to MAX 

SN54ALSllA SN74ALSllA 
MIN MAX MIN MAX 

tpLH Any Y 2 17 2 13 

tPHL Any Y 2 14 2 10 

NOTE 1: Load CIrcuit and voltage waveforms are shown in Section 1. 
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SN54ASll. SN74ASll 
TRIPLE 3·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, V CC ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS 11 ................................. - 55 DC to 1 25 DC 

SN74AS11 ..................................... ODCto70 DC 
Storage temperature range ................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS11 SN74ASll 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10L Lowwlevel output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ASll 

MIN TYPt MAX 

SN74AS11 

MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 

VOH Vee - 4.5 V to 5.5 V, 10H - 2 rnA Vee-2 Vee-2 V 

VOL Vee - 4.5 V, 10L - 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 I'A 

IlL Vee - 5.5 V, VI - 0.4 V -0.5 -0.5 rnA 
10; Vee =.5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee - 5.5 V, VI - 4.5 V 4.3 7 4.3 7 rnA 

leeL Vee - 5.5 V, VI - 0 V 11.2 18 11.2 18 rnA 

tAli typical values are at Vee = 5 V, TA = 25°C. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ASll SN74AS11 

MIN MAX MIN MAX 

tpLH Any V 1 6.5 1 6 ns 

tpHL Any V 1 6.5 1 5.5 ns 

NOTE 1. Load Circuit and voltage waveforms are shown In Section 1. 
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SN54ALS12A. SN74ALS12A 
TRIPLE 3·INPUT POSITIVE·NAND GATES WITH OPEN·COLLECTOR OUTPUTS 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
NAND gates with open-collector outputs. These 
gates perform the Boolean functions Y = A' B' C or 
Y = A+B+C in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be con'nected to other open-collector out
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VOH levels. 

The SN 54ALS 1 2A is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALS12A is characterized for 
operation from OOC to 70°C. 

FUNCTION TABLE leach gate) 

INPUTS OUTPUT 

A B C Y 

H H H L 

L X X H 

X l X H 

X X L H 

logiC symbol t 

lA 11) 
& 

lB 12) 

lC 113) 

2A 
13) 

2B 
14) 

2C 
15) 

3A 
19) 

3B 
110) 

111) 
3C 

t This symbol is in accordance with ANSlflEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are "for 0, J, and N packa~es. 

MARCH 1984-REVISED MAY 1986 

SN54AlS12A ... J PACKAGE 
SN74ALS12A ... 0 OR N PACKAGE 

ITOP VIEW) 

1A VCC 
1B 1C 

2A 1Y 

2B 3C 

2C 3B 

2Y 3A 

GND 3Y 

SN54AlS12A ... FK PACKAGE 

ITOP VIEW) 

2A 4-

NC 
28 6 

NC 7 

2C 8 

U 
cn«U UU 

z>~ 

2019 

9 10 11 1213 

>-OU>-« 
NZZMM 

\!l 

18 

17 

16 

15 

14 

NC No Internal connection 

logic diagram (positive logic) 

lY 
NC 
3C 
NC 
38 

2B 2Y 2A===Dr-
2C 

3A===Dr-3B 3Y 
3C 

Copyright © 1984. Texas Instruments Incorporated 
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SN54ALS12A. SN74ALS12A 
TRIPLE 3·INPUT POSITIVE·NAND GATES WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage. Vee ................................................................. 7 V 

Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

Off-state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

Operating free-air temperature range: SN54ALS 12A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS12A .................................. ooe to 70°C 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

SN54ALS12A SN74ALS12A 

MAX MIN MAX 
UNIT 

MIN NOM NOM 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output currant 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS12A SN74ALS12A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee - 4.6 V. II - -18 mA -1.5 -1.5 V 

10H Vee = 4.5 V. VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vee - 4.5 V. IOL - 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V. IOL - 8 mA 
V 

0.35 0.5 
II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 ~A 

III Vee - 5.5 V. VI - 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V. VI = OV 0.32 0.6 0.32 0:6 mA 

leel Vee = 5.5 V. VI = 4.5 V 1.2 2.2 1.2 2.2 mA 

tAli typical values are at Vee == 5 V, TA == 25°C 

switching characteristics (see Note 1) 

vee - 4.5 v to 5.5 v. 
eL = 50 pF. 

PARAMETER 
FROM TO RL = 2 kQ. 

(lNPUTI (OUTPUTI TA = MIN to MAX 
UNIT 

SN54ALS12A SN74ALS12A 

MIN MAX MIN MAX 

tplH Any Y 23 59 23 54 ns 

tpHl Any y 5 26 5 18 ns 
NOTE 1: Load CirCUit and voltage waveforms are shown In Section 1. 
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SN54ALS15A, SN74ALS15A 
TRIPLE 3-INPUT POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
AND gates with open-collector outputs. These gates 
perform the Boolean functions Y = A· B· C or 
Y = A+B+C in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VOH levels. 

The SN54ALS15A is characterized for operation over 
the full military temperature range of - 55 DC to 
125 DC. The SN74ALS15A is characterized for 
operation from 0 DC to 70 DC. 

FUNCTION TABLE leach gate) 

INPUTS OUTPUT 

A B C Y 
H H H H 

L X X L 

X L X L 

X X L L 

logic symbolt 

lA 
(1) & 

18 
(2) Q 112} lY 

lC 113} 

2A 
13} 

28 
14} 16} 

2Y 

2C 
(5) 

3A 
(9) 

38 
(10) IS} 

3Y 

3C 
Ill) 

t This symbol is in accordance with ANSI/IEEE Std 91·' 984 and 
lEe Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

PRODUCTION DATA documents contain inlormation 
currBnt as of publication date. Products conform 

MARCH 1984-REVISED MAY 1986 

SN54ALS15A ••. J PACKAGE 
SN74ALS15A ... 0 OR N PACKAGE 

ITOP VIEW) 

1A VCC 
1B 1C 
2A 1Y 
2B 3C 
2C 3B 
2Y 3A 

GND 3Y 

SN54ALS15A ... FK PACKAGE 

ITOP VIEW) 

4 

5 

6 

7 

S 

U 
IXl<CU uu 

Z>~ 

3 2 20 19 

9 10111213 

>-OU>-<C 
NZZC'lC'l 

C!l 

IS 

17 

16 

15 

14 

NC - No internal connection 

logic diagram (positive logic) 

1Y 
NC 
3C 
NC 
3B 

lB lY lA==D-
lC 

2A=O-2B 2Y 
2C 

3A=O-3B 3Y 
3C 

Copyright © 1984, Texas Instruments Incorporated 
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SN54ALS15A. SN74ALS15A 
TRIPLE 3·INPUT POSITIVE·AND GATES WITH OPEN·COLLECTOR OUTPUTS 

absoluta maximum ratings ovar operating free·alr temperatura range (un Ie .. otherwise noted) 

Supply voltage, Vee ................................... " . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .......................... , . : ......................... ,. . . . . . . . . . . . . . . .. 7 V 
Off-state output voltage ........................... , ........ ; , . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS15A.............. . . . . . . . . . . . . . . . .. - 55·e to 125·e 

SN74ALS15A ....... , .......................... o·e to 'lo·e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65·e to 150·e 

recommended operating conditions 

SN54ALS15A SN74ALS15A 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V lEI 
VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

10L Low-I,vel output current 4 8 mA 
TA Operating free-air temperature -55 125 0 70 ·C 

electrical characteristics over racommended operating free-air temparature range (unl ... otherwise notad) 

SN54ALS15A SN74ALS15A 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt MAX 
UNIT 

VIK Vcc - 4.5 V, II - -18 mA -1.5 -1.5 V 

IOH VCC,= 4.5 V, VOH = 5.5 V 0.1 0.1 mA 
VCC = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 

VOL VCC - 4.5 V. IOL - 8 mA 
V 

0.35 0.5 
II VCC'- 5.5 V. VI = 7 V 0.1 0.1 mA 
IIH VCC = 5.5 V, VI = 2.7 V 20 20 jotA 

IlL VCC = 5.6 V. VI = 0.4 V -0.1 -0.1 mA 

ICCH VCC - 6.5 V. VI - 4.6 V 1 1.8 1 1.8 mA 

ICCL VCC = 5.5 V. VI = OV 1.66 3 1.66 3 mA 
- . tAil typical values are at Vee - 6 V, TA =< 26 C: 

switching characteristics (see Note 1) 

Vee.= 4.6 V to 5.5 V 
CL=50pF 

PARAMETER 
FROM TO RL = 2 kO 

(INPUT! (OUTPUT! TA = MIN to MAX 
UNIT 

SN54ALS16A SN74ALS16A 

MIN MAX MIN MAX 

tPLH Any Y 20 59 20 45 ns 

tpHL Any Y 6 25 6 20 ns 

NOTE 1: Load Circuit and voltage waveforms are shown in Section 1. 
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SN54ALS20A, SN54AS20, SN74ALS20A, SN74AS20 
DUAL 4-INPUT POSITIVE-NAND GATES 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
NAND gates. They perform the Boolean 
functionsY = A.B.C.DorY = A+B+C+Din 
positive logic. 

The SN54ALS20A and SN54AS20 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS20A and SN74AS20 are characterized 
for operation from O°C to 70°C. 

FUNCTION TABLE leach gatel 

INPUTS OUTPUT 

A B C 0 V 

H H H H L 

L X X X H 

X L X X H 

X X L X H 

X X X L H 

logic symbol t 

lA 11) & 

lB 12) 

1C 
14) 1V 

10 
15) 

2A 
19) 

2B 
110) 

2C 
112) 2V 

20 
113) 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for D. J, and N packages. 

02661. APRIL 1982-REVISED MAY 1986 

SN54ALS20A. SN54AS20 ... J PACKAGE 
SN74ALS20A. SN74AS20 ... 0 OR N PACKAGE 

ITOP VIEW) 

1A VCC 
1B 20 
NC 2C 
1C NC 
10 2B 
1Y 2A 

GNO 2Y 

SN54ALS20A. SN54AS20 ... FK PACKAGE 

ITOP VIEW) 

U 

~ ~ ~ ~~ 
3 2 1 2019 

4 18 2C 
5 17 NC 
6 16 NC 
7 15 NC 
8 14 2B 

9 1011 1213 

>-CU>-< 
~ZZNN 

(!j 

NC - No internal connection 

logic diagram (positive logic) 

1A3L>-.. 1B 1V 
1C 

10 2A3L>-2B 2Y 
2C 

20 
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SN54ALS20A, SN74ALS20A 
DUAL 4·INPUT POSITIVE· NAND GATES 

absolute maximum ratings over operating free· air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS20A ...................... - 55 °e to 125°C 

SN74ALS20A .......................... ooe to 70°C 
Storage temperature range ................................•........ - 65 °e to 150°C 

recommended operating conditions 

SN54ALS20A SN74ALS20A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

V,L Low-level input voltage 0.7 O.B V 

10H High-level output current -0.4 -0.4 rnA 

10L Low-level output current 4 B rnA 

TA Operating free-air temperature -55 125 0 70 ·e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS20A 

MIN Typt MAX 

SN74ALS20A 

MIN TYpt MAX 
UNIT 

v,K Vee = 4.5 V. 1,=-1BrnA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V. 10H = -0.4 rnA VCC- 2 Vec-2 V 

Vee - 4.5 V. 10L - 4 rnA 0.25 0.4 0.2'5 0.4 
VOL 

Vee = 4.6 V. 10L = 8 rnA 
V 

0.35 0.5 

" 
Vee - 5.5 V. V, - 7 V 0.1 0.1 rnA 

"H Vee = 5.5 V. V, = 2.7 V 20 20 ~A 

IlL Vee = 5.5 V. V, = 0.4 V -0.1 -0.1 rnA 

10~ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee - 5.5 V. V, - 0 V 0.22 0.4 0.22 0.4 rnA 

leeL Vee - 5.5 V. V, 4.5 V 0.81 1.5 0.81 1.5 rnA 

t All typical values are at Vee = 5 V. T A = 25 ·e. 
:j: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

vce - 5 V. VCC - 4.5 V to 5.5 V. 

CL - 50 pF. CL - 50 pF. 

PARAMETER 
FROM TO RL - 500 Il. RL - 500 Il. 

UNIT 
(INPUT) (OUTPUT) TA - 25·C TA - MIN to MAX 

'ALS20A SN54ALS20A SN74ALS20A 

TYP MIN MAX MIN MAX 

tPLH Any Y 7 1 18 3 11 

Any Y 6 
ns 

tpHL 1 15 3 10 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS20, SN74AS20 
DUAL 4-INPUT POSITIVE-NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS20 ........................ - 55 °e to 125°e 

SN74AS20 ............................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 1500 e 

recommended operating conditions 

SN54AS20 SN74AS20 
UNIT 

MIN NOM MAX MIN NOM MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B O.B V 

10H High-level output current -2 -2 mA 

10L Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST eONDITIONS 
SN54AS20 SN74AS20 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -lamA . -1.2 -1.2 V 

VOH Vee - 4.5 V to 5.5 V, 10H - 2 mA Vee 2 vee- 2 V 

VOL vee = 4.5 V, 10L = 20 mA 0.35 0.5 0.35 0.5 V 

II Vee = 5.5 v, VI = 7 v 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 pA 

IlL Vee - 5.5 V, VI - 0.4 V -0.5 -0.5 mA 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI =OV 1 1.6 1 1.6 mA 

leeL Vee - 5.5 V, VI - 4.5 V 5.4 8.7 5.4 B.7 mA 

t All typical values are at Vee = 5 V, TA = 25 °e. 
t: The output conditions have been chosen to produce a current that closely approximates one half of the true short··circuit output current, lOS-

switching characteristics (see Note 1) 

ycc = 4.5 V to 5.5 V, 

CL - 50 pF, 
FROM TO RL ~ 500O, 

PARAMETER UNIT 
IINPUT) (OUTPUT) TA - MIN to MAX 

SN54AS20 SN74AS20 

MIN MAX MIN MAX 

tpLH Any Y 1 5.5 1 5 

Any Y 1 5 1 4.5 
ns 

tpHL 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS21A, SN54AS21, SN74ALS21A, SN74AS21 
DUAL 4·INPUT POSITIVE·AND GATES 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 30(l·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4·input 
AND gates, They perform the Boolean functions 

Y = A.B.C.D or Y A+B+C+D in positive 
logic. 

The SN54ALS21A and SN54AS21 are 
characterized for operation over the full military 
temperature range of - 55 DC to 125 DC, The 
SN7 4ALS21 A and SN74AS21 are characterized 
for operation from 0 DC to 70 DC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C 0 Y 

H H H H H 

l X X X l 

X l X X l 

X X l X l 

X X X l l 

logic symbol t 

1A 
(1 ) & 

1B 
(2) 

1C 
(4) 

(6) 
lY 

10 
(5) 

2A 
(9) 

2B 
(10) 

2C 
(12) 

(8) 
2Y 

20 
(13) 

t This symbol is in accordance with ANSI/IEEE Std 91 1984 
and lEe Publication 617·12. 

Pin numbers shown are for 0, J, and N packages. 

02661, APRIL 1982-REVISED MAY 1986 

SN54AlS21A, SN54AS21 ... J PACKAGE 
SN74AlS21A, SN74AS21 ... D OR N PACKAGE 

(TOP VIEW) 

lA VCC 

1B 20 

NC 2C 

lC NC 

10 2B 

lY 2A 

GNO 2Y 

SN54AlS21A, SN54AS21 ... FK PACKAGE 

(TOP VIEW) 

U 
al«U uo 

Z>N 

2 1 2019 

NC 4 18 

NC 5 17 

1C 6 16 

NC 7 15 

10 8 14 2B 

9 10 11 1213 

>- 0 U>-« 
Z ZNN 
c.:J 

NC - No internal connection 

logic diagram (positive logic) 

~i=§--""1.. __ }- lY 

~:~2Y 2C 
2D 
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SN54ALS21A. SN74ALS21A 
DUAL 4-INPUT POSITIVE-AND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage ............................................................... 7 V 
Operating free-air temperature range: SN54ALS21 A .............. . . . . . . .. - 55°C to 125°C 

SN74ALS21A .......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions 

SN54AlS21A SN74AlS21A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply vo~age 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

10l Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

Co electrical characteristics over recommended operating free-air temperature range (unless otherwise » noted) 
en 
o 
:;' 
(') 
c: 
;::;: 
en 

PARAMETER 

VIK 

'VOH 

Val 

II 

IIH 

III 

10* 

leeH 

leel 

TEST CONOITIONS 

Vee - 4.5 V. II - 18 rnA 

Vee - 4.5 V to 5.5 V. 10H - -0.4 rnA 

Vee = 4.5 V. 10l = 4 rnA 

Vee - 4.5 V. 10l - 8 rnA 

Vee - 5.5 V. VI - 7 V 

Vee - 5.5 V. VI-2.7V 

Vee - 5.5 V. VI - 0.4 V 

Vee - 5.5 V. Va - 2.25 V 

Vee = 5.5 V. VI = 4.5 V 

Vee - 5.5 V. VI - 0 V 

tAli typical values are at Vee = 5 V. TA = 25°C. 

SN54AlS21A 

MIN TYPt MAX 

- 1.5 

Vee-2 

0.25 0.4 

0.1 

20 

-0.1 

-30 -112 

0.85 1.4 

1.4 2.3 

SN74AlS21A 

MIN TYPt MAX 
UNIT 

-1.5 V 

Vee-2 V 

0.25 0.4' 

0.35 0.5 
V 

0.1 rnA 

20 ~A 

-0.1 rnA -

-30 -112 rnA 

0.85 1.4 rnA 

1.4 2.3 rnA 

tThe output conditions have"been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vec - 5V. vec = 4.5 V to 5.5 V 

Cl = 50 pF. Cl = 50 pF. 
FROM TO Rl = 500 Il. Rl = 500 Il. 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA - 25°C TA = MIN to MAX 

'AlS21A SN54AlS21A SN74AlS21A 

TYP MIN MAX MIN MAX 

tplH 8.3 4 18 4 15 ns 
Any Y 

tpHl 6.5 2 12 2 10 ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS21, SN74AS21 
DUAL 4·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS21 ........................ - 55 °e to 125 °e 

SN74AS21 ............................ OOeto70oe 
Storage temperature range ......................................... - 65 °e to 150 °e 

recommended operating conditions 

SN54AS21 SN74AS21 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 
VIH High-level input voltage 2 2 V 
VIL Low-level input voltage 0.8 0.8 V 
10H High-level output current -2 -2 rnA 
10L Low-level output current 20 20 rnA 
TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
notedl 

PARAMETER TEST CONDITIONS 
SN54AS21 

MIN TYPt MAX 

SN74AS21 

MIN TYPt MAX 
UNIT 

VIK Vee - 4.5 V, II - -18 rnA - 1.2 - 1.2 V 

VOH Vee = 4.5 V to 5.5 V, 10H = -2 rnA Vee-2 Vee-2 V 

VOL Vee = 4.5 V, 10L = 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee - 5.n V, VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 ~A 

IlL Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 rnA 

10* Vee - 5.5 V, Vo - 2.25 V -30 - 1 1 2 -30 -112 rnA 

leeH Vee = 5.5 V, VI = 4.5 V 2.9 4.6 2.9 4.6 rnA 

leel Vee = 5.5 V, VI = OV 7.4 12 7.4 12 rnA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output, lOS. 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

Cl = 50 pF, 

FROM TO Rl = 500 Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS21 SN74AS21 

MIN MAX MIN MAX 

tplH Any Y 1 6.5 1 6 ns 

tPHl Any Y 1 6.5 1 6 ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
NAND gates. They perform the Boolean 
functionsY = A·B·C·DorY = A+B+C+Din 
positive logic. The open-collector outputs require 
pull-up resistors to perform correctly. They may 
be connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VOH levels. 

The SN54ALS22B is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C. The SN74ALS22B is 
characterized for operation from O°C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C D Y 

H H H H L 

L X X X H 

X L X X H 

X X L X H 

X X X L H 

logic symbol t 

lA 
11) & 

lB 
12) 

lY 
lC 

(41 

10 151 

2A 
191 

28 
1101 

2C 
1121 2Y 

2D 
1131 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

SN54ALS22B, SN74ALS22B 
DUAL 4-INPUT POSITIVE-NAND GATES 

WITH OPEN-COLLECTOR OUTPUTS 
MARCH 1984-REVISED MAY 1986 

SN54ALS22B ... J PACKAGE 
SN74ALS22B ... D OR N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 20 
NC 2C 
1C NC 
10 2B 
1Y 2A 

GNO 2Y 

SN54ALS22B ... FK PACKAGE 

(TOP VIEW) 

NC 4 

NC 5 

1C 6 

NC 
10 8 

U 
m«U Uo 

Z>N 

3 2 1 2019 

9 1011 1213 

)-OU)-« 
'll""""ZZNN 

(!l 

18 

17 

16 

15 

14 

NC ~ No internal connection 

logic diagram (positive logic) 

1B 

2C 
2C 
NC 
NC 
2B 

lA~ 
lC IV 

lD . 

2A~ 2B 2V 
2C 

2D 
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SN5.4ALS228, SN74ALS228 
DUAL 4-INPUTPDSITIVE-NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS . 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................ ~ . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS22B. . . . . . . . . . . . . . . . . . . . . .. - 55°C to ,.25°e 

SN74ALS22B .......................... DoC to 70°C 
.Storage temperature range .......................................... - 65°C to 1 50°C 

recommen~ed operating conditions 

SN54ALS22B SN74ALS22B 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

SN54ALS22B SN74ALS22B 
PARAMETER TEST CONDITIONS 

MIN TVPt MAX TVpt MAX 
UNIT 

MIN 

VIK Vee = 4.5 V, 11=-18rnA -1.5 -1.5 V 

IOH Vee = 4.5 V, . VOH = 5.5 V 0.1 0.1 rnA 
Vee = 4.5 V, IOL = 4 rnA 0.25 0.4 0.25 0.4 

VOL V 
Vee = 4.5 V, IOL = 8 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

leeH Vee = 5.5 V, VI = 0 V 0.22 0.4 0.22 0.4 rnA 

leel Vee = 5.5 V, VI = 4.5 V 0.8 1.5 0.8 1.5 rnA 

t All typical values are at Vee = 5 V, TA = 25°e. 

switching characteristics (see Note 1) 

vcc - 5 v, vcc - 4.5 V to 5.5 V, 

CL - 50 pF, CL - 50 pF, 
FROM TO RL - 2 kll, RL-2kll, 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA - 25°C TA - MIN to MAX 

'ALS22B SN54ALS22B SN74ALS22B 
TVP MIN MAX MIN MAX 

tplH Any V 35 23 65 23 45 

tpHl Any V 8 4 32 4 18 
ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS27. SN54AS27. SN74ALS27. SN74AS27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
NOR gates. They perform the Boolean functions 
Y = A+B+C or Y = A'B'C in positive logic. 

The SN54ALS27 and SN54AS27 are characterized 
for operation over the full military temperature range 
of -55 D C to 125 DC. The SN74ALS27 and 
SN74AS27 are characterized for operation from 0 DC 
to 70 D C, 

FUNCTION TABLE (each gatel 

A 

H 

X 

X 

L 

logic symbol t 

lA (11 

18 (2) 

lC (131 

2A~ 
28 141 

2C 
(51 

3A (9) 

38 (10) 

3C (11) 

INPUTS 

B 

X 

H 

X 

L 

OUTPUT 

C y 

X L 

X L 

H L 

L H 

;;'1 

t This symbol is in accordance with ANSI/IEEE Std 91-1984... and IEC 
Publication 617-12. 

Pin numbers shown are for D. J, and N packages. 

D2661, APRIL 1982-REVISED MAY 1986 

SN54ALS27. SN54AS27 ... J PACKAGE 
SN74ALS27. SN74AS27 ... D OR N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 1C 
2A 1Y 
2B 3C 
2C 3B 
2Y 3A 

GND 3Y 

SN54ALS27. SN54AS27 ... FK PACKAGE 

(TOP VIEW) 

U 
m<CU UU 
~~Z>~ 

3 2 1 2019 

2A 4 18 1Y 
NC 5 17 NC 
2B 6 16 3C 
NC 15 NC 
2C 8 14 3B 

9 10 111213 

>-OU>-<C 
NZZMM 

t!l 

NC - No internal connection 

logic diagram (positive logic) 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS27. SN74ALS27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 

absoluta maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS27 ................................ - 55°C to 125°C 

SN74ALS27 .................................... OOet070oC 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

• 
SN54ALS27 SN74ALS27 

NOM MAX MIN NOM MAX 
UNIT 

MIN 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level 'input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

IOL Low-level output current 4 8 rnA 

TA Operating free~air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS27 SN74ALS27 

MIN TYPt MAX MIN TYPt MAX 
UNIT 

VIK Vee - 4.5 V. II - -18 rnA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V. 10H = -0.4 rnA Vee-2 Vee-2 V 

Vee - 4.5 V. 10L - 4 rnA 0.25 0.4 0.25 0.4 
VOL Vee - 4.5 V. 10L - 8 rnA 

V 
0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V. VI - 2.7 V 20 20 I'A 

IlL Vee = 5.5 V. VI - 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee - 5.5 V. VI - 0 V 0.97 1.8 0.97 1.8 rnA 

leeL Vee - 5.5 V. VI - 4.5 V 2 4 2 4 rnA 

tAli typical values are at Vee = 5V, TA = 25°C. . 
*The output conditions have been chosen to produce 8 current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(lNPUTI (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS27 SN74ALS27 

MIN MAX MIN MAX 

tpLH Any Y 4 26 4 15 ns 

tpHL Any Y 1 11 3 9 ns 
NOTE 1: Load CirCUit and voltage waveforms are shown In Section 1. 
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SN54AS27, SN74AS27 
TRIPLE 3·INPUT POSITIVE·NOR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS27 ................................. - 55 °e to 125 °e 

SN74AS27 ..................................... 0 °e to 70 °e 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS27 SN74AS27 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High~level output current -2 -2 rnA 

10l Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

II 
U) .... 
·S 
(.) .. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) U 
PARAMETER TEST CONDITIONS 

SN54AS27 SN74AS27 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.2 -1.2 

VOH Vee - 4.5 V to 5.5 V, 10H = -2 rnA Vee-2 Vee-2 

VOL Vee - 4.5 V, 10l - 20 rnA 0.35 0.5 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 

IIH Vee - 5.5 V, VI = 2.7 V 20 20 

III Vee = 5.5 V, VI = 0.4V -0.5 -0.5 

10* Vee - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 

leeH Vee - 5.5 V, VI = 0 V 4 6.4 4 6.4 

leel Vee = 5,5 V, VI = 4.5 V 10.6 17.1 10.6 17.1 

t All typical values are at Vee = 5 V, T A = 25°C. 
:I:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5,5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO Rl = 500 Q, 

(lNPUTI (OUTPUTI TA = MIN to MAX 

SN54AS27 SN74AS27 

MIN MAX MIN MAX 

tPlH Any Y 1 6.5 1 5.5 

tpHl Any Y 1 5 1 4.5 

NOTE 1. Load Circuit and voltage waveforms are shown In Section 1. 
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• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NOR buffer gates. They perform the Boolean 
functions Y = A + B or Y = 'A.S in positive 
logic. 

The SN54ALS28A is characterized for operation 
oiler the full military temperature range of 
- 55°C to 125°C. The SN74ALS28A is 
characterized for operation from OOC to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

logic symbol t 

lA 
(2) 

;.1[> 

18 
(31 

2A 
(51 

28 
(61 

3A 
(81 

38 
(91 

4A 
(111 

48 
1121 

tThis symbol is in accordance with ANSI/IEEE Std 91·1984 and 
IEC Publication 617·12. 

Pin numbers shown are for 0, J, and N packages. 

SN54ALS28A, SN74ALS28A 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 

D2661. APRIL 1982-REVISED MAY 1986 

SN54ALS2BA ... J PACKAGE 
SN74ALS2BA •.. 0 OR N PACKAGE 

(TOP VIEWI 

1Y VCC 
1A 4Y 
18 48 
2Y 4A 
2A 3Y 
28 38 

GND 3A 

SN54ALS28A ... FK PACKAGE 

(TOP VIEW) 

18 4 

NC 5 

2Y 6 

NC 7 

8 

U 
«>-U U>z>.t 

3 2 20 19 

9 1011 1213 

alOU 
NZZ 

«al 
C'lC'l 

(!) 

18 

17 

16 

15 

14 

NC - No internal connection 

logic diagram (positive logic) 

NC 
3Y 

1A~_1Y 
1B~ 

2A~ ... 
2B~2Y 

4A~ 
4B~4Y 

PRODUCTION DATA doc.monts contain information 
current as of publication date. Products conform to 
spacifications per the terms of Texas Instruments 

:~~:!:~~i~a{::I~lJa ~~::i:~ti:; l!~D::~::::9t:~~s not TEXAS ~ 
INSTRUMENTS 
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SN54ALS28A, SN74ALS28A 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS28A ...................... - 55°C to 125°C 

SN74ALS28A .......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS28A SN74ALS28A 

NOM 
UNIT 

MIN MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 O.B V 

IOH High-level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 ·e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS28A SN74ALS28A 
PARAMETER TEST CONDITIONS 

Typt Typt UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V. 11=-1BrnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vee- 2 Vee- 2 

VOH Vee - 4.5 V, IOH - -1 rnA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 rnA 2.4 3.3 

Vee - 4.5 V. 10L - 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee - 4.5 V, IOl - 24 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL Vee - 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee - 5.5 V, VI - 0 V 1.7 2.B 1.7 2.B rnA 

leel Vee = 5.5 V, VI = 4.5 V 5.6 9 5.6 9 rnA 

t All typical values are at Vee = 5 V. T A = 25 ·e. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

vec - 5 V, vcc - 4.5 V to 5.5 V. 

CL - 50 pF. CL - 50 pF, 
FROM TO RL - 5000, Ri. - 5000. 

PARAMETER UNIT 
IINPUTl (OUTPUT) TA - 25°C TA - MIN to MAX 

'ALS28A SN54ALS28A SN74ALS28A 

TYP MIN MAX MIN MAX 

tplH A or B Y 4 1 16 2 8 

2 
ns 

tPHL A or 8 Y 4 1 10 7 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS30A, SN54AS30, SN74ALS30A, SN74AS30 
8-INPUT POSITIVE-NAND GATES 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain a single a-input NAND gate 
and perform the following Boolean functions in 
positive logic: 

Y = A·B·C·D·E-F-G·H OR 

Y = A+B+C+D+E+F+G+H 

The SN54ALS30A and SN54AS30 are characterized 

for operation over the full military temperature range 
of - 55 DC to 125 DC. The SN74ALS30A and 

SN74AS30 are characterized for operation from 0 DC 

to 70 DC. 

FUNCTION TABLE 

INPUTS A THRU H 
OUTPUT 

Y 

All inputs H L 

One or more inputs L H 

logic symbol t 

A 
(I) & 

B 
(2) 

c (3) 

D 
(4) 

18) Y 
(5) 

(6) 

G 
(I') 

H 
(12) 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for D. J, and N packages. 

MARCH 1984-REVISED MAY 1986 

SN54ALS30A. SN54AS30 ... J PACKAGE 
SN74ALS30A. SN74AS30 ... D OR N PACKAGE 

(TOP VIEW) 

A VCC 
B NC 
C H 
D G 
E NC 
F NC 

GND y 

• SN54ALS30A. SN54AS30 ... FK PACKAGE 

C 
NC 

D 
NC 

E 

4 

5 

6 

8 

(TOP VIEW) 

U u uu 
[I) <C z>z 
3 2 2019 

9 10111213 

u.ou;..u 
zz z 
(!) 

18 

17 

16 

15 

14 

NC-No internal connection 

H 
NC 
G 
NC 

NC 

logic diagram (positive logic) 

A 

B 

C 

D 

E 

F 

G 

H 

D---- v 

Copyright @ 1984. Texas Instruments Incorporated 
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SN54ALS3DA, SN74ALS3DA 
8-INPUT POSITIVE-NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................. ' .................................. 7 V 
Operating free-air temperature range: SN54ALS30A ................................ - 55 °e to 125 °e 

SN74ALS30A ................................... OOeto70oe 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS30A SN74ALS30A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 rnA 

10L Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 ·e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS30A SN74ALS30A 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

VOH Vee - 4.5 V to 5.5 V, 10H - -0.4 rnA Vee-2 Vee-2 V 

VOL 
Vee = 4.5 V, 10L = 4 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, 10L = 8 rnA 0.35 0.5 
V 

II Vee - 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 "A 
IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10* Vee - 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V, VI = 0 V 0.22 0.36 0.22 0.36 rnA 

leeL Vee - 5.5 V, VI - 4.5 V 0.54 0.9 0:54 0.9 rnA 

t A'II typical values are at Vee = 5 V, T A = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vce = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

IINPUTI (OUTPUT! TA = MIN to MAX 
UNIT 

SN54ALS30A SN74ALS30A 

MIN MAX MIN MAX 

tpLH Any Y 3 15 3 10 ns 

tpHL Any Y 3 15 3 12 ns 
NOTE 1: Load Circuit and voltage waveforms are shown In Section 1. 

2-56 TEXAS ... 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54AS30. SN74AS30 
8-INPUT POSITIVE-NAND GATES 

absolute maximum ratings over operating free-air temperature range (unlass otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS30 ................................. - 55 DC to 125 DC 

SN74AS30 ..................................... 0 DC to 70 DC 
Storage temperature range ................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS30 SN74AS30 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10l Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 De 

II 
en ... 
-3 
CJ ... 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) C3 
PARAMETER TEST CONDITIONS 

SN54AS30 SN74AS30 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

VOH Vee - 4.5 V to 5.5 V, 10H - -2 mA Vee-2 Vee-2 

Val Vee = 4.5 V, 10l = 20 rnA 0.35 0.5 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 

III Vee - 5.5 V, VI - 0.4 V -0.5 -0.5 

10* Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

leeH Vee - 5.5 V, VI - OV 0.9 1.5 0.9 1.5 

leel Vee = 5.5 V, VI = 4.5 V 3 4.9 3 4.9 

tAil typical values are at Vee = 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V, 
Cl = 50 pF, 

FROM TO Rl = 500 Q, 
PARAMETER 

(lNPUTI (OUTPUT) TA = MIN to MAX 

SN54AS30 SN74AS30 

MIN 

tplH Any Y 1 
tpHl Any Y 1 

NOTE 1. Load Circuit and voltage waveforms are shown In Section 1. 
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V 
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SN54ALS32, SN54AS32, SN74ALS32, SN74AS32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

• Package Options Include Plastic "Small 
Outline" Packag,es. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
OR gates. They perform the Boolean functions 

Y = A+B or Y = A'S in positive logic. 

The SN54ALS32 and SN54AS32 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS32 and SN74AS32 are characterized 
for operation from ooe to 70°C. 

logic symbol t 

lA 

lB 

2A 

2B 

3A 

3B 

4A 

4B 
(13) 

FUNCTION TABLE 
(each gatel 

INPUTS OUTPUT 

A B Y 

H X H 
X H H 
L L L 

;;>1 
(3) lY 

(6)2Y 

(8) 3Y 

(11) 4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91·1984 and 
IEC Publication 617·12. 

Pin numbers shown are for D, J, and N packages. 

02661, APRIL 1982-REVISEO MAY 1986 

SN54ALS32. SN54AS32 ... J PACKAGE 
SN74ALS32, SN74AS32 ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS32. SN54AS32 ... FK PACKAGE 
(TOP VIEW) 

U 
al«U Ual 

Z>.q 

3 2 1 2019 

1Y 4 
NC 5 
2A 6 

NC 7 

18 4A 

17 NC 
16 

15 

14 38 
9 10111213 

>-OU>-« 
NZZC'lC'l 

t:l 

NC - No internal connection 

logic diagram (positive logic) 

lA=D-
lB 

2A=D-
2B, . 

3A=D-
3B 

4A=D-
4B 

lY 

2Y 

3Y 

4Y 

Copyright © 1982, Texas Instruments Incorporated 

II 
II) 
.~ 
::l 
CJ ... 

C3 
Ul 
<C 
"'C 
C 
CO 
Ul 
....I 
<C 

PRODUCTION DATA documents contain information 
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SN54ALS32, SN74ALS32 
. QUADRUPLE 2-INPUT POSITIVE-OR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise. noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS32........................ - 55 °e to 125°e 

SN74ALS32 ......................... " ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AlS32 SN74AlS32 

NOM NOM 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 rnA 

10H High-level output current 0.4 -0.4 rnA 

10l Low--Ievel output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AlS32 SN74AlS32 

Typt Typt 
UNIT 

MIN MAX MIN MAX 
VIK Vee = 4.5 V. II = -18 rnA -1.5 -1.5 V 

VOH Vee - 4.5 V to 5.5 V. 10H - 0.4 rnA Vee-2 Vee-2 V 
Vee = 4.5 V. 10l - 4 rnA 0.25 0.4 0.25 0.4 

Val Vcc = 4.5 V, 10l = 8 rnA 0.35 0.5 
V 

II Vcc = 5.5 V. VI - 7 V 0.1 0.1 rnA 

IIH Vcc - 5.5 V. VI - 2.7 V 20 20 ~A 

III Vce = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

10* Vcc - 5.5 V. Va - 2.25 V -30 -112 -30 -112 rnA 

ICCH Vec - 5.5 V, VI - 4.5 V 1.9 4 1.9 4 rnA 

lecl Vce = 5.5 V. VI = 0 V 2.6 4.9 2.6 4.9 rnA 

t All typical values are at Vee = 5 V. TA = 25°e. 
:t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc - 5 V. VCC - 4.5 V to 5.5 V. 

Cl - 50 pF. Cl = 50 pF, 
FROM TO Rl - 500 Il, Rl = 500 Il. 

PARAMETER UNIT 
liN PUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'AlS32 SN54AlS32 SN74AlS32 

TYP MIN MAX MIN MAX 

tpLH A or B y B.B 3 18 3 14 ns 

tpHL A or B Y 6.8 3 16 3 12 ns 

NOTE 1: load circuit and voltage waveforms are ·shown in Section 1. 
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SN54AS32, SN74AS32 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS32 ........................ - 55°C to 125°C 

SN74AS32 ............................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS32 SN74AS32 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 mA 

IOH High-level output current -2 -2 rnA 

IOL Low--Ievel output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 ' 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS32 SN74AS32 
UNIT PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 
VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, IOH=-2rnA Vee-2 Vee-2 V 

VOL Vee = 4.5 V. IOL = 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 flA 

IlL Vce = 5.5 V. VI = 0.4 V -0.5 -0.5 rnA 

10* Vcc = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

ICCH Vcc = 5.5 V, VI = 4.5 V 7.3 12 7.3 12 rnA 

ICCL VCC = 5.5 V. VI = 0 V 16.5 26.6 16.5 26.6 rnA 

t All typical values are at Vee = 5 V, TA = 25°e. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC - 4.5 V to 5.5 V. 

CL ~ 50 pF. 

FROM TO 
RL - 500. 

UNIT 
PARAMETER 

(INPUT) 
TA = MIN to MAX 

(OUTPUT) 
SN54AS32 SN74AS32 

MIN MAX MIN MAX 

tpLH A or B Y 1 7.5 1 5.8 ns 

tpHL A or B Y 1 6.5 1 5.8 ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NOR buffer gates with open-collector outputs. 
Open-collector outputs require resistive pull-up 
to perform logically but can deliver higher VOH 
levels and are commonly used in wired-AND 
applications. These devices perform the Boolean 
functions Y = A + B or Y = A,B in positive 
logic. 

The SN54ALS33A is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS33A is 
characterized for operation from OOC to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

logic symbol t 

lA 
(2) 

;;'1[> 

1B 
(3) 

2A 
(5) 

2B 
(6) 

3A 
(8) 

3B 
(9) 

4A 
(11) 

4B 
(12) 

tThis symb~1 is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

SN54ALS33A, SN74ALS33A 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 

WITH OPEN-COLLECTOR OUTPUTS 
02661. APRIL 1982-REVISEO MAY 1986 

SN54ALS33A ... J PACKAGE 
SN74ALS33A •.. 0 OR N PACKAGE 

(TOP VIEW) 

1Y Vee 
1A 4Y 

1B 4B 

2Y 4A 

2A 3Y 

2B 3B 

GND 3A 

SN54ALS33A ... FK PACKAGE 

(TOP VIEW) 

U 
« >-uu>-z> ... 

2 1 2019 

4 18 

5 17 

6 16 

7 15 

8 14 3Y 

9 1011 12 13 

coou«CO 
NZZ('I')M 

t9 

NC - No internal connection 

logic diagram (positive logic) 

lA~1Y 
lB~ 

2A~ 
2B~2Y 

3A~ 
3B ~ 3Y 

4A~ 
4B ~ 4Y 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS33A, SN74ALS33A 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 
WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Off-state output voltage ...................... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS33A ...................... - 55°C to 125°C 

SN74ALS33A .......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions 

SNS4AlS33A SN74ALS33A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High~level input voltage 2 2 V 

VIL low~leve' input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOl Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 ·e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

PARAMETER 
SNS4AlS33A SN74AlS33A 

TEST CONDITIONS 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

Val 
Vee - 4.5 v, IOl = 12 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, 
V 

IOl = 24 rnA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

leeH Vee - 5.5 V, VI - 0 V 1.7 2.8 1.7 2.8 rnA 

leel vee = 5.5 V, VI = 4.5 V 5.6 9 5.6 9 rnA 

t All typical values are at Vee = 5 V, TA = 25·e. 

switching characteristics (see Note 1) 

Vcc ,= 5 V, vcc = 4.5 V to 5.5 v, 

Cl ~ so pF, CL - so pF, 

FROM TO Rl = 680 I), RL - 680 (J, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 2SoC TA - MIN to MAX 

'AlS33A SNS4ALS33A SN74AlS33A 

MIN TYP MAX MIN MAX MIN MAX 

tplH A or 8 Y 18 24 10 59 10 33 

tpHl A or B Y 7 10 2 18 2 12 
ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS34. SN54AS34. SN74ALS34. SN74AS34 
HEX NONINVERTERS 

• Noninverters 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 
noninverters, They perform the Boolean 
function Y = A. 

The SN54ALS34 and SN54AS34 are 
characterized for operation over the full military 
temperature range of - 55 °e to 125 °e. The 
SN74ALS34 and SN74AS34 are characterized 
for operation from ODe to 70 De. 

FUNCTION TABLE (each buffer) 

INPUT OUTPUT 

A Y 

H H 

L L 

logic symbol t 

1A 
(2) 

1Y 

2A 
(41 

2Y 

3A (6) 3Y 

4A (B) 4Y 

SA 

6A 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

02261, DECEMBER 1983-REVISED MAY 1986 

SN54ALS34, SN54AS34 ... J PACKAGE 
SN74ALS34, SN74AS34 .' .. D OR N PACKAGE 

(TOP VIEW) 

lA Vee 
lY 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

SN54ALS34, SN54AS34 ... FK PACKAGE 

(TOP VIEW) 

U 
>- «UU« 
~z>'" 

3 2 1 2019 

4 18 6Y 
5 17 NC 
6 16 5A 

15 NC 
8 14 5Y 

9 10111213 

>-OU>-« 
MZZ<t<t 

<.!) 

NC - No internal connection 

logic diagram (positive logic) 

lA [> 1Y 

2A [> 2Y 

3A [> 3Y 

4A [> 4Y 

SA [> SY 

6A [> 6Y 

Copyright © 1983, Texas Instruments Incorporated 
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PRODUCTION DATA do •• monts contain inlanoation 
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SN54ALS34, SN74ALS34 
HEX NONINVERTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ............................................................... 7 V 
Operating free-air temperature range: SN54ALS34. . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS34 ........................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS34 SN74ALS34 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

vlH High·level input voltage 2 2 V 

Vil low·level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

Co electrical characteristics over recommended operating free-air temperature range (unless otherwise » noted) . 
C/) 

(') 
::;' 
n c 
::+ 
(I) 

PARAMETER 

VIK 

VOH 

VOL 

II 

IIH 

IlL 

lot 

leeH 

leel 

tEST CONDITIONS 

Vee = 4.5 V. II = -18 mA 

Vee - 4.5 V to 5.5 V. 10H - -0.4 mA 

Vee - 4.5 V. 10L = 4 mA 

Vee = 4.5 V. 10L = 8 mA 

Vee = 5.5 V. VI = 7 V 

Vee - 5.5 V. VI-2.7V 

Vee = 5.5 V. VI = 0.4 V 

Vee = 5.5 V. Vo - 2.25 V 

Vee - 5.5 V. VI - 4.5 V 

Vee - 5.5 V. VI = 0 V 

tAli typical values are at Vee = 25°e. 

SN54ALS34 

MIN TYPt MAX 

- 1.2 

Vee-2 

0.25 0.4 

0.1 

20 

-0.1 

-30 -112 

3.1 5 
5 8 

SN74ALS34 

MIN TYPt MAX 
UNIT 

-12 V 

Vee- 2 V 

0.25 0.4 
V 

0.35 0.5 

0.1 mA 

20 ~A 

-0.1 mA 

-30 -112 mA 

3.1 5 mA 
5 8 mA 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 

switching characteristics (see Note 1) 

Vee - 5 V. 

eL = 50 pF. 

FROM TO RL = 5000. 
PARAMETER 

(INPUT! 10UTPUT! TA = 25°e 

'ALS34 
TYP 

tPlH 9.4 
A V 

tpHl 5 

NOTE 1: load circuit and voltage waveforms are shown in 5e((t;on 1. 

2-66 TEXAS • 
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Vee = 4.5 V to 5.5 V. 

eL = 50 pF. 

RL = 5000. 

TA - MIN to MAX 

SN54ALS34 SN74ALS34 

MIN MAX MIN MAX 

4 18 4 15 

1 12 1 10 
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SN54AS34. SN74AS34 
HEX NONINVERTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted!. 

Supply voltage. Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS34 ........................ - 55°C to 125°C 

SN74AS34 ............................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS34 SN74AS34 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10l Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS34 SN74AS34 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee - 4.5 V. II = -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V. 10H = -2 rnA Vee-2 Vee-2 V 

Val Vee - 4.5 V. 10l - 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee - 5.5 V. VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V. VI = 2.7V 20 20 I'A 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

lot Vee - 5.5 V. Va = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V. VI = 4.5 V 7.4 12 7.4 12 rnA 

leel Vee = 5.5 V, VI = 0 V 21.3 34.6 21.3 34.6 rnA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS 

switching characteristics (see Note 1) 

Vce - 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 11. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS34 SN74AS34 

MIN MAX MIN MAX 

tplH 1 6.5 1 5.5 

tpHl 
A Y 

7 1 6 
ns 

1 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS35A. SN74ALS35A 
HEX NONINVERTERS WITH OPEN-COLLECTOR OUTPUTS 

• Noninverters with Open-Collector Outputs 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 
noninverters. They perform the Boolean 
functions Y = A. The open-collector outputs 
require pull-up resistors to perform correctly. 
They may be connected to other open-collector 
outputs to implement active-low wired-OR or 
active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels. 

The SN54ALS35A is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C. The SN74ALS35A is 
characterized for operation from 0 °C to 70°C. 

FUNCTION TABLE (each buffer) 

INPUT OUTPUT 

A Y 

H H 

L L 

logic symbol t 

1A 
(1) 

[> Q (2) lY 

2A 
(3) (4) 2Y 

3A 
(5) (6) jy 

4A 
(9) (B1 4y 

SA 
1111 110l sy 

SA 1131 1121sy 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J and N packages. 

D2661. DECEMBER 1983-REVISED MAY 1986 

SN54ALS35A ... J PACKAGE 
SN74ALS35A ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 

1Y 6A 

2A 6Y 

2Y 5A 

3A 5Y 

3Y 4A 

GND 4Y 

SN54ALS35A ... FK PACKAGE 

(TOP VIEW) 

U 
>- « u u « 

z><c 

3 2 2019 

2A 4 18 

NC 5 17 

2Y 6 16 

NC 15 

3A 8 14 5Y 

9 19111213 

>-ou>-« 
C'"lzz<t<t 

(!) 

NC - No internal connection 

logic diagram (positive logic) 

lA C> lY 

2A C> 2Y 

3A [> 3V 

4A C> 4Y 

5A [> 5Y 

6A C> 6Y 

Copyright © 1983, Texas Instruments Incorporated 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the tarms of Texas Instruments 
standard warranty. Production processing does not 
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SN54ALS35A, SN74ALS35A 
HEX NON INVERTERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS35A ....•........ . . . . . . . .. - 55°C to 125°C 

SN74ALS35A . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range .......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS35A SN74ALS35A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input vo~age 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 ·e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS35A SN74ALS35A 
PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee - 4.5 V. II - 18 rnA 

IOH Vee = 4.5 V. VOH - 5.5 V 

Vee = 4.5 V. IOL = 4 rnA 
VOL Vee - 4.5 V. IOL - 8 rnA 

II Vee - 5.5 V. VI - 7 V 

IIH Vee - 5.5 V. VI - 2.7 V 
, IlL Vee - 5.5 V. VI = 0.4 V 

leeH Vee - 5.5 V. VI - 4.5 V 

leeL Vee = 5.5 V. VI - OV 

t All typical values are at Vee = 5 V. T A = 25 ·e. 

switching characteristics (see Note 1) 

Vee = 5 v. 
eL = 50 pF. 

FROM TO RL=2k!1. 
PARAMETER 

IINPUTI (OUTPUTI TA - 25·e 

'ALS35A 
TYP 

tpLH 34 
A Y 

tpHL 9 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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-1.2 -1.2 

0.1 0.1 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

20 20 

-0.1 -0.1 

2.7 4.7 2.7 4.7 

4.1 6.3 4.1 6.3 

Vee - 4.5 V to 5.5 V 

eL = 50 pF 

RL - 2 k!l 

TA - MIN to MAX 

SN54ALS35A SN74ALS35A 

MIN MAX MIN MAX 

20 60 20 50 

2 17 2 14 
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rnA 

,..A 

rnA 

rnA 

rnA 

UNIT 
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• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2·input 
NAND buffer gates. They perform the Boolean 
functions Y = A·B or Y = A+B in positive 
logic. 

The SN54ALS37 A is characterized for operation 
~over the full military temperature range of 

- 55°C to 125°C. The SN74ALS37 A is 
characterized for operation from OOC to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B V 

H H L 

L X H 

X L H 

logic symbol t 

lA 
(1) &[> 

lB 
(2) 

2A 
(4) 

2B 
(5) 

3A 
(9) 

3B 
(10) 

4A 
(12) 

4B 
(13) 

tThis symbol is in accordance with ANSI/)EEE Std 91·1984 and 
)EG Publication 617·12. 

Pin numbers shown are for 0, J, and N packages. 

SN54ALS37A, SN74ALS37A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

02661, APRIL 1982-REVISEO MAY 1986 

SN54ALS37A ... J PACKAGE 
SN74ALS37A ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS37A ... FK PACKAGE 

(TOP VIEW) 

1Y 4 

NC 5 

2A 6 
NC 
2B 8 

U 
CD « U U CD 

Z>C'l 

3 2 1 2019 

9 1011 12 13 

>- ClU >-« 
N zz C'lC'l 

(9 

18 

17 

16 

15 

14 

NC-No internal connection 

logic diagram (positive logic) 

4A 
NC 

3B 

lA==D---- IV 
1B 

2A ---r-'\.. 
2B ~ 2V 

3A ---r-'\... 
3B ~ 3V 

4A ---r-'\.. 
4B ~ 4V 

PRODUCTION DATA documents contain information 
current IS of publication date. Products conform to 
specifications per the terms of Texas Instruments 

=::=~~i~ar::,~1i ~!:~~~ti:r :'~O::~:::::':r~~S not 
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SN54ALS37A. SN74ALS37A 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ....... '....................................................... 7 V 
Operating free-air temperature range: SN54ALS37 A ...................... - 55°C to 125°C 

SN74ALS37A .......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS37A SN74ALS37A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

Vil low-level input voitage 0.7 O.B V 

10H High-level output current -1 -2.6 iliA 

10l Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °C 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS37A 

MIN Tvpt MAX 

SN74ALS37A 

MIN TVPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -IBmA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee- 2 Vee- 2 

VOH Vee - 4.5 V, 10H - -1 rnA 2.4 3.3 V 

Vee - 4.5 v, 10H - -2.6 rnA 2.4 3.2 

Vee = 4.5 V, 10l = 12 mA 0.25 0.4 0.25 0.4 
Val 

10L - 24 mA 0.5 
V 

Vee - 4.5 V, 0.35 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee = 6.5 V, VI = 2.7 V 20 20 ~A 

III Vee = 5.5 V, VI - 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee - 5.5 V, VI - 0 V 0.86 1.6 0.86 1.6 rnA 

leel Vee = 5.5 V, VI = 4.5 V 4.8 7.8 4.B 7.B rnA 

t All typical values are at Vee = 5 V, TA = 25°e. 
* The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC - 5 v, VCC= 4.5 V to 5.5 v, 

CL - 50 pF, CL - 50 pF, 
FROM TO RL - 500 n, RL - 500 n, 

PARAMETER UNIT 
(lNPUTI (OUTPUT) TA - 25°C TA - MIN to MAX 

'ALS37A SN54AlS37A SN74ALS37A 

TVP MIN MAX MIN MAX 

tpLH A or B y 4 2 17 2 B 

A or B Y 5 2 10 2 7 
ns 

tpHl 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND buffer gates with open-collector outputs. 
These NAND buffers perform the Boolean 
functions Y = A· B or' Y = A + B in positive 
logic, The open-collector outputs require pull-up 
resistors to perform correctly, They may be 
connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VOH levels. 

The SN54ALS38A is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C. The SN74ALS38A is 
characterized for operation from O°C to 70°C. 

logic symbol t 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 
H H L 

L X H 

X L H 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

SN54ALS38A, SN74ALS38A 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS 

WITH OPEN-COLLECTOR OUTPUTS 
02661, APRIL 1982-REVISEO MAY 1986 

SN54ALS38A , , , J PACKAGE 
SN74ALS38A ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS3BA .. , FK PACKAGE 

(TOP VIEW) 

1Y 4 

NC 5 

7 

8 

u 
III <t: U U III 

~Z>'<I' 

3 2 1 20 19 

9 1011 12 '13 

)-OU)-<t: 
C'lZZ"'''' 

(!l 

18 

17 

16 

15 

14 

NC - No internal connection 

logic diagram (positive logic) 

4A 
NC 
4Y 
NC 
3B 

1A~ 
1B~1Y 

2A ----r-"\... 
2B ~ 2Y 

4A ----r-"\... 
4B ~ 4Y 

Copyright @ 1982, Texas Instruments Incorporated 
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II 

SN54ALS38A, SN74ALS38A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltllge, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS38A .,. . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS38A .......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS38A SN74ALS38A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating·free·air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS38A 

MIN Typt MAX 

SN74ALS38A 

MIN Typt 
UNIT 

MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

Vee - 4.5 V. IOL - 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee - 4.5 V. IOL - 24 rnA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 /LA 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 rnA 

leeH Vee - 5.5 V, VI - 0 V 0.86 1.6 0.86 1.6 rnA 

leeL Vee - 5.5 V, VI - 4.5 V 4.8 7.8 4.8 7.8 rnA 

t All typical values are at Vee = 5 V. TA = 25 De. 

switching characteristics (see Note 1) 

VCC - 5 v, vcc - 4.5 V to 5.5 V. 

CL - 50 pF, CL - 50 pF, 

FROM TO RL - 680 I), RL - 680 n, 
PARAMETER UNIT 

UNPUT! 10UTPUTI TA - 25°C TA - MIN to MAX 
'ALS38A SN54ALS38A SN74ALS38A 

TYP MIN MAX MIN MAX 

tpLH A or B Y 18 10 59 10 33 

A or B Y 7 2 18 2 12 
ns 

tpHL 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
NAND buffer gates. They perform the Boolean 
functionsY = A·B·e.DorY = A+B+C+Din 
positive logic. 

The SN54ALS40A is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS40A is 
characterized for operation from ooe to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C 0 V 

H H H H L 

L X X X H 

X L X X H 

X X L X H 

X X X L H 

logic symbol t 

1A 
(1) &1> 

10 
(2) 

lC 
(41 1Y 

10 
(51 

2A 
(91 

20 
(101 

2C 
(121 2Y 

20 
(131 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

SN54ALS40A, SN74ALS40A 
DUAL 4-INPUT POSITIVE-NAND BUFFERS 

02661. APRIL 1984-REVISED MAY 1986 

SN54ALS40A ... J PACKAGE 
SN74ALS40A ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
18 20 
NC 2C 
1C NC 
10 28 
1V 2A 

GNO 2V 

SN54ALS40A ... FK PACKAGE 

(TOP VIEW) 

NC 4 

NC 5 

1C 6 

NC 7 

10 8 

U 
IIl«U Uo 

Z>N 

3 2 20 19 

9 1011 12 13 

>- OU>-« 
ZZNN 
(!) 

18 

17 

16 

15 

14 

NC - No internal connection 

logic diagram (positive logic) 

1B 

2C 
2C 
NC 
NC 
28 

1A3L>-
1C 1V 

10 2A3L>-2B 2V 
2C 

20 

Copyright © 1982. Texas Instruments Incorporated 
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SN54ALS40A, SN74ALS40A 
DUAL 4·I.NPUT POSITIVE·NAND BUFFERS 

absolute maximum ratings over operating tree-air temperature range (unless otherwise noted I 

Supply voltage, Vee ......................................................... 7 V 
Input voltage ............................................................... 7 V 
Operating free-air temperature range: SN54ALS40A ........... . . . . . . . . . .. - 55 °e to 125.aC 

SN74ALS40A .......................... ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150°C 

recommended operating conditions 

SN54ALS40A SN74ALS40A 

NOM NOM 
UNIT 

MIN MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 
V,H High-level input voltage 2 2 V 

V,L Low~level input voltage 0.7 0.8 v 
10H High-level output current -1 -2.6 mA 

10L Low-level output current 12 24 mA 

TA Operating free-air tempe.rature -55 125 0 70 °e 

electrical characteristics over recommended operating-tree-air temperature range (unless otherwise 
notedl 

PARAMETER TEST CONDITIONS 
SN54ALS40A 

MIN Typt MAX 

SN74ALS40A 

MIN Typt MAX 
UNIT 

V,K Vee = 4.5 V, " = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H =-1 mA 2.4 3.3 V 

Vee - 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10l = 12 mA . 0.25 0.4 0.25 0.4 
Val V 

Vee - 4.5 V, 10l - 24 mA 0.35 0.5 

" 
Vee = 5.5 V, V, = 7 V 0.1 0.1 mA 

I'H Vee = 5.5 V, V,=2.7V 20 20 ",A 

I,l Vee - 5.5 V, V, - 0.4 V -0.1 -0.1 mA 

lot Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, V, = OV 0.43 0.8· 0.43 0.8 mA 

leel Vee - 5.5 V, V, - 4.5 V 2.4 3.9 2.4 3.9 mA 

t All typical values are at Vee = 5 V, T A = 25°e. 
t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output ~urrent, lOS. 

switching characteristics (see Note 11 

Vce - 5 V, VCC - 4.5 V to 5.5 V, 

CL - 50 pF, CL - 50 pF, 

PARAMETER 
FROM TO RL - 500 II, RL = 500 II, 

UNIT 
(INPUT) (OUTPUT) TA - 25°C TA - MIN to MAX 

'ALS40A SN54AlS40A SN74ALS40A 

TYP MIN MAX MIN MAX 

tplH Any Y 5 2 10 2 8 

Any Y 5 2 10 2 7 
ns 

tPHl 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS74A. SN54AS74. SN74ALS74A. SN74AS74 
DUAL O·TYPE POSITIVE·EOGE·TRIGGEREO 

FLlp·FLOPS WITH CLEAR AND PRESET 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300·mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

TYPICAL MAXIMUM TYPICAL POWER 

TYPE CLOCK FREOUENCY OISSIPATION 

(CL = 50 pF) PER FLIP-FLOP 

'ALS74A 50 MHz 6mW 

'AS74 134 MHz 26mW 

description 

I These devices contain two independent Ootype positive-edge
',triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels'of the other inputs. 
When Preset and Clear are inactive (high). data at the 0 input 
meeting the setup time requirements are transferred to the outputs 
on the positive-going edge of the clock pulse. Clock triggering 
occurs at a voltage level and is not directly related to the rise time 
of the clock pulse. Following the hold time interval, data at the 
o input may be changed without affecting the levels at the 
outputs. 

The SN54AlS74A and SN54AS74 are characterized for operation 
over the full military temperature range of - 55 ac to 125 ac. The 
SN74AlS74A and SN74AS74 'are characterized for operation 
from DOC to 7D aC. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRESET CLEAR CLOCK 0 a a 
L H X X H L 

H L X X L H 

L L X X H* H* 

H H t H H L 

H H t L L H 

H H L X 0 0 0 0 

* The output levels in this configuration are not guaranteed to meet the 
minimum levels for VOH if the lows at Preset. and Clear are near VIL 
maximum. Furthermore, this configuration is nonstable; that is, it will 
not persist when either Preset or Clear returns to its inactive (high I level. 

D2661. APRIL 1982 - REVISED MAY 1986 

SN54ALS74A, SN54AS74 . , . J PACKAGE 
SN74ALS74A. SN74AS74 .. , 0 OR N PACKAGE 

(TOP VIEWI 

lClR VCC 

10 2CLR 

lClK 2D 

lPRE 2CLK 

10 2PRE 

10 20 

GND 20 

SN54ALS74A. SN54AS74 , .. FK PACKAGE 

(TOP VIEW) 

lClK a4 
NC 5 

1PRE 6 

NC 7 

10 8 

ICI: ulCI: o d u ud 
Z>N 

3 2 1 2019 

9 10111213 

IdOU(dd 
_Z2NN 

t? 

NC-No internal connection 

logic symbol t 

1m (4) 

leLK (3) 

10 

lClR 

2m 
2CLK 

2D 

18 20 

17 NC 
16 2ClK 

15 NC 

14 2PRE 

15) 10 

20 

tThis symbol is in accordance with ANSI/IEEE Std 
91-1984 and )EC Publication 617-12, 

Pin numbers shown are for D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee . .... ' .... , , . , , , .............. , ............. ' . , ......... ' , 7 V 
Input voltage .. , , ............ ' .... ' . , . , ......... ' . ' , . , , . , ........... ' . , . , . .. 7 V 
Operating free-air temperature range: SN54ALS74A. SN54AS74 .. ' . ' ....... ,. - 55 ae to 125°e 

SN74ALS74A, SN74AS74, . , , ' , , ... , . , .... ,ooC to 70°C 
Storage temperature range .. ' . ' . ' .. , , , , . , ..... ' .. , ... ' . , ......... ' .' - 65 ae to 150 °e 

Copyright © 1982. Texas Instruments Incorporated 

fI 

PRODUCTION DATA docurnants contain information 
current as of publication date. Products conform 
to s~cifiC8tions per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS ." 
INSTRUMENTS 

2-77 

POST OfFICE BOX 655012 • DALLAS, TEXAS 75265 



II 
l> ren 
CI) 
j 
Q. 

l> en 
o 
~r c 
;::;" 
(I) 

SN54ALS74A, SN74ALS74A 
DUAL D-TYPE POSITIVE·EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 

recommended operating conditions 

VCC Supply voltage 

V,H High-level input voltage 

V,l lOW-level input voltage 

10H High-level output current 

10l low-level output current 

fclock Clock frequency 

PRE or ClR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu before ClKt PRE or ClR inactive 

th Hold time, data after ClK t 
TA Operating free-air temperature 

SN54AlS74A SN74AlS74A 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 
0.7 0.8 V 

-0.4 -0.4 mA 
4 8 mA 

0 30 0 34 MHz 

15 15 

17.5 14.5 ns 

17.5 14.5 
16 15 
10 10 

ns 

2 0 .~ ns 
-55 125 0 70 ·C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS74A SN74AlS74A 

UNIT 
MIN Typt MAX MIN Typt MAX 

V,K VCC = 4.5 V, " = -18 mA -1.5 -1.5 V 

VOH VCC - 4.5 V to 5.5 V, 10H - -0.4 mA vcc- 2 Vcc- 2 V 

Val 
VCC - 4.5 V, 10l - 4 mA 0.25 0.4 0.25 0.4 

10l = 8 mA 
V 

VCC = 4.5 V, 0.35 0.5 

" 

ClK or 0 0.1 0.1 
PRE or CiJi VCC = 5.5 V, V, = 7 V 

0.2 
mA 

0.2 

"H 
ClK or 0 20 20 
PRE or ClR 

VCC= 5.5 V, V,=2.7V 
40 40 

/LA 

ClK or 0 
V, = 0.4 V 

-0.2 -0.2 
',l PRE or ClR 

VCC = 5.5 V, 
-0.4 

mA 
-0.4 

10* VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

ICC VCC - 5.5 V, See Note 1 2.4 4 2.4 4 mA 

t All typical values are at VCC = 5 V, T A = 25 ·C. 
*The output conditions have been chosen to produce a current that closely approximates one hall of the true short-circuit output current, lOS. 
NOTE1: ICC is measured with 0, ClK, and PRE grounded, then with D, ClK, and ClR grounded. 

switching characteristics (see Note 2) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO RL = 500O, 

(lNPUTI (OUTPUTI TA = MIN to MAX 
UNIT 

SN54AlS74A SN74AlS74A 
MIN MAX MIN MAX 

f max 30 34 MHz 

tplH 
PRE or Ct:R DorO 

3 18 3 13 
ns 

tpHl 5 17 5 15 

tPLH ClK Dora 
5 23 5 16 

ns 
tpHl 5 20 5 18 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

10H High-level output current 

10l Low-level output current 

fclock Clock frequency 

PRE or ClR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu 

before ClKt PRE or CLR inactive 

th Hold time. data after ClK t 

TA Operating free-air temperature 

SN54AS74, SN74AS74 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED 

FLIP-FLOPS WITH CLEAR AND PRESET 

SN54AS74 SN74AS74 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

-2 -2 mA 

20 20 mA 

0 90 0 105 MHz 

4 4 

4 4 ns 

5.5 5.5 

4.5 4.5 

2 2 
ns 

0 0 ns 

-55 125 0 70 ·C 

fI 
II) ... 
"5 
u ... 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) C3 
PARAMETER TEST CONDITIONS 

SN54AS74 

MIN Typt MAX 

SN74AS74 

MIN Typt MAX 
UNIT 

VIK VCC - 4.5 V, II - -18mA -1.2 -1.2 V 

VOH VCC = 4.5 V to 5.5 V, IOH = -2 mA VCC- 2 VCC-2 V 

Val VCC - 4.5 V, IOl - 20 mA 0.25 0.5 0.25 0.5 V 

II VCC - 5.5 V, VI - 7 V 0.1 0.1 mA 

ClK or D 20 20 
IIH PRE or ClR 

VCC = 5.5 V, VI = 2.7 V 
40 40 

p.A 

ClK or D 
III PRE or ClR 

VCC = 5.5 V, VI = 0.4 V 
-0.5 -0.5 

-1.B 
mA 

-1.8 

110; VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICC VCC - 5.5 V See Note 1 10.5 16 10.6 16 mA 

t All typical values are at VCC = 5 V, T A = 25 ·C. 
IT. output conditions have been chosen to produce a current that closely approximates one half of the true short-current output current. lOS. 
NOTE1: ICC is measured with D, ClK, and PRE grounded, then with D,~ ClK, and ClR grounded. 

switching characteristics (see Note 2) 

VCC = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 n, 
PARAMETER 

(INPUT) (OUTPUTI TA = MIN to MAX 

SN54AS74 SN74AS74 

MIN 

fmax 90 

tPLH 
PRE or CLR Qor 0: 3 

tpHl 3.5 

tplH 
QorO 

3.5 
ClK 

tpHL 4.5 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN 

105 

8.5 3 

11.5 3.5 

9 3.5 

10.5 4.5 

UNIT 

MAX 

MHz 

7.5 

10.5 
ns 

8 

9 
ns 

tJ) 

<C 
"0 
c: 
ca 

tJ) 
..J 
<C 
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SN54ALS86. SN74ALS86. SN54AS86. SN74AS86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATES 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain four independent 2-input Exclusive-OR 
gates. They perform the Boolean functions Y = A(±) B = AB + AS 
in positive logic. 

A common application is as a true/complement element. If one 
of the inputs is low, the other input will be reproduced in true form 
at the output. If one of the inputs is high, the signal on the other 
input will be reproduced inverted at the output. 

The SN54ALS86 and SN54AS86 are characterized for operation 
over the full military temperature range of - 55°C to 125°C. The 
SN74ALS86 and SN74AS86 are characterized for operation from 
O°C to 70°C. 

logic symbol t 

FUNCTION TABLE 
lA (11 -1 (31 

(21 1Y 
18 
2A (41 (61 

(5) 2Y 
28 

(each gate) 

INPUTS OUTPUT 

A B Y 

3A 
(9) 

(81 3Y 
3D 

(10) 

4A 
(121 

(111 4Y 
4B 

(131 

L L L 

L H H 

H L H 

H H L 

tThis symbol is in accordance with ANSJIIEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

exclusive-OR logic 

D2661. APRIL 1982 - REVISED MAY 1986 

SN54ALS86, SN54AS86 ... J PACKAGE 
SN74ALS86, SN74AS86 ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS86, SN54AS86 ... FK PACKAGE 

(TOP VIEW) 

U 
m < U U m 
~Z><t 

3 2 1 2019 

1Y 4 18 4A 

NC 17 NC 

2A 6 16 4Y 

NC 7 15 NC 

2B 8 14 3B 

9 10111213 

)-OU)-< 
NZZC'lC'l 

(!) 

NC-No internal connection 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 

EXCLUSIVE-OR 

These are five equivalent Exclusive-OR symbols valid for an 'ALS86 gate in positive logic; negation may be' shown at any 
two ports. 

LOGIC IDENTITY ELEMENT 

The output is active (low) if 
all inputs stand at the same 
logic level (Le., A = B). 

EVEN-PARITY 

The output is active (low) if 
an even number of inputs 

(Le., 0 or 2) are active. 

ODD-PARITY ELEMENT 

=LY-
The output is active (high) if 
an odd number of inputs (j.e., 
only 1 of the 2) are active. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS86, SN74ALS86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .........•.......................................................... 7 V 
Operating free-air temperature range: SN54ALS86 ............................... - 55 DC to 125 DC 

SN74ALS86 ................................... ODCto70 DC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54ALS86 SN74ALS86 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

IOL Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54ALS86 SN74ALS86 

TEST CONDITIONS 
MIN Typt MAX MIN Typt MAX 

VIK Vee - 4.5 V, II - -18rnA -1.5 -1.5 

VOH Vee - 4.5 V to 5.5 V, 10H - -0.4 rnA vCC- 2 VCC-2 

Vee - 4.5 V, 10L - 4 rnA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V, 10L = 8 rnA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

10' Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

lee Vee - 5.5 V, All inputs at 4.5 V 3.9 5.9 3.9 5.9 

tAll typical values are at Vee = 5 V, TA = 25<lC. 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 
CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Il, 

IINPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS86 SN74ALS86 

MIN 

tpLH A or B 3 
Y 

tpHL (other input low) 2 
tpLH A or B 3 Y 
tpHL (other input high) 2 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCTION DATA documents contain information 

:~~~cs.:!~U:!~C:~!O~:~f ~~';!~cl~~t~:~:: 
standard warranty:. Production prm:essing dOBS nDt 
necessarily inclu~e testing of all parameters. 
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UNIT 

ns 

ns 
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SN54AS86, SN74AS86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage ....................................................................... 7 V 
Operating free-air temperature range:' SN54AS86 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55 DC to 125 DC 

SN74AS86 .................................... oDe to 70 De 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

SN54AS86 SN74AS86 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage O.B 0.8 V 

IOH High-level output current -2 -2 rnA 

IOl Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS86 SN74AS86 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V. II ~ -1arnA -1.2 -1.2 V 

VOH Vee ~ 4.5 V to 5.5 V. IOH ~ -2 rnA Vcc- 2 Vcc- 2 V 

VOL Vee ~ 4.5 V. IOl ~ 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 rnA 

IIH Vee ~ 5.5 V. VI ~ 2.7 V 20 20 ".A 

III Vee ~ 5.5 V, VI ~ 0.4 V -0.1 -0.1 rnA 

lot Vee ~ 5.5 V. Vo ~ 2.25 V -30 -112 -30 -112 rnA 

leeH Vee ~ 5.5 V, VI ~ 0 V 18 18 rnA 

leel Vee ~ 5.5 V. VI ~ 4.5 V 15 15 rnA 

t All typical values are at Vee = 5 V, TA = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

vec ~ 4.5 V to 5.5 V, 

CL ~ 50 pF. 

PARAMETER FROM TO RL ~ 500 n. 
(INPUT) (OUTPUT) TA ~ MIN to MAX UNIT 

SN54AS86 SN74AS86 

MIN Typt MAX MIN Typt MAX 

tpLH A or B y 3.6 3.6 ns 
tpHL (other input low) 3.5 3.5 

tpLH AorB 3.6 3.6 
(other· input high) 

y ns 
tpHL 3.5 3.5 

t All typical valves are at Vee = 5 V, TA = 25°C. 
NOTE1: Load circuit and voltage waveforms are shown in Section 1. 
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• Serial·to-Parallel Conversions 

• Parallel Synchronous loading 

• Right or left Shifts 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These four-bit registers feature parallel and serial 
inputs. parallel outputs. mode control. and two clock 
inputs. The registers have three modes of operation: 

Parallel (broadside) load 
Shift right (the direction QA toward QD) 
Shift left (the direction QO toward QA) 

Parallel loading is accomplished by applying the four 
bits and taking the mode control input high. The data 
is loaded into the associated flip-flops and appears at 
the outputs after the high-to-Iow transition of the 
Clock-2 input. During loading. the entry of serial data 
is inhibited. 

Shift right is accomplished on the high-to-Iow 
transition of Clock 1 when the mode control is low; 
shift left is accomplished on the high-to-Iow transition 
of Clock 2 when the mode control is high by 
connecting the output of each flip-flop to the parallel 
input of the previous flip-flop (QD to input C, etc.); 
and serial data is entered at input O. The. clock input 
may be applied commonly to Clock 1 and Clock 2 if 
both modes can be clocked from the same source. 
Changes at the mode control input should normally 
be made while both clock inputs are low. However, 
conditions described in the last three lines of the 
function table will also ensure that the register 
contents are protected. 

The SN54AS95 is characterized for operation over the 
full military temperature range of - 55 DC to 125 DC. 
The SN74AS95 is characterized for operation from 
ODC to 70 DC. 

SN54AS95, SN74AS95 
4·811 PARALLEL·ACCESS SHIFT REGISTER 

02661. DECEMBER 19B3-REVISED MAY 1986 

SN54AS95 ... J PACKAGE 
SN74AS95 ... 0 OR N PACKAGE 

(TOP VIEWI 

SER IN VCC 
A QA 
B QB 
C QC 
D QD 

MODE ClK 1 
GND ClK 2 

SN54AS95 ... FK PACKAGE 

(TOP VIEWI 

~ 
a: U 
w U u« 

«1Jl Z >0 

3 2 1 2019 

B 4 18 QB 
NC 5 17 NC 

C 6 16 QC 
NC 7 15 NC 

D 8 14 QO 
9 10111213 

w OU N 
OZZ :,.: :,.: 
O(!) ...J ...J 

:2 U U 

NC-No internal connection 

Copyright @ 1983, Texas Instruments Incorporated 
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SN54AS95. SN74AS95 
4·81T PARALLEL·ACCESS SHIFT REGISTER 

FUNCTION TABLE 

INPUTS OUTPUTS 

MODE CLOCKS 
SERIAL 

PARALLEL 
OA OB 

CONTROL 2 (L) , (R) A B C 0 

H H X X X X X X OAO OBO 

H • X X a b c d a b 

H • X X OB t oct oot d OBn °Cn 
L L H X X X X X OAO OBO 

L X • H X X X X H OAn 

L X • L X X X X L OAn 

t L L X X X X X OAO °BO 

• L L X X X X X OAO OBO 

• L H X X X X X °AO OBO 
t H L X X X X X OAO OBO 
t H H X X X X X °AO OBO 

tShifting left requires external connection of 0B to A, QC to S, and aD to C. Serial data is entered at input D. 
H = high level Isteady state), L = low level (steady statel. X = irrelevant (any input, including transitions). 
~ = transition from high to low level. t = transition from low to high level. 
a, b, c, d = the level of steady-state input at inputs A, B, C, or D, respectively. 

Oc 00 

OCO 000 
c d 

OOn d, 

OCO 000 

°Bh OCn 

OBn OCn 

OCO 000 

OCO ,000 

OCO 000 

OCO 000 

OCO 000 

QAO, 0SO, OCO. QoO = the level of QA. OS. QC. or 0D. respectively, before the indicated steady-state input conditions were established. 
QAn. 0Bn. aCn, QDo = the level of QAt OS. DC. or QO. respectively, before the most-racent '" transition of the clock. 

logic symbol t 

MODE 

ClKl 
ClK2 

SER 

A 

B 
131 

C 
0 

141 

151 

SRG4 

lC311+ 

2C4 

40 
40 

1131 
DA 

1121 
1111 DB 
1101 DC 

DO 

tThis symbol is in accordance with ANSI/IEEE Std 91~1984 and lEG Publication 6'7~12. 
Pin numbers shown are for 0, J, and N packages. 

logic !iiagram (positive logic) 
OATAINPUTS 

~-A------------B----~A~----c~--------~o~ 

CON~~~~~16~)~~~:>o-,;cI:~ ______ -4~_12_1 ________ ~~13_1 ________ -1~_14_1 ________ ~ 151 

SERIAl~l~ll~-4-----t::::::::~~Ii------~~-t-r----~~'--rt-----~~ 
INPUT 

CLOCK 1 191 
RIGHT SHIFT--'-'---t------LJ 

lEii~~~~-{~B~I--------L-) 

1101 

~~------~~~v~----~------~~ 
OUTPUTS 

2·.86 TEXAS ." 
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SN54AS95, SN74AS95 
4-BIT PARALLEL-ACCESS SHIFT REGISTER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS95 ........................ - 55°C to 125 DC 

SN74AS95 ............................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 DC 

recommended operating conditions 

SN54AS95 SN74AS85 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

10H High-level output current -2 -2 mA 

10l Low-level output current 20 20 mA 

felaek Clock frequency 0 80 0 100 MHz 

tw Pulse duration, ClK high or low 6.5 5 ns 

tsu Setup time, data before ClK~ 2.5 2 ns 
Data 2.5 2.5 

Hold time after ClK ~ 
th ClK 1 to Mode 3.5 3 ns 

(see Figure 11 
ClK 2 to Mode 1 0 

Clock enable time ClK 1 13 12 
ten (see Figure 11 ClK 2 13 12 

ns 

Clock inhibit time ClK 1 3 2.5 
tin (see Figure 1) ClK 2 1 0 

ns 

TA Operating free-air temperature -55 125 0 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS95 SN74AS95 

MIN Typt MAX MIN Typt MAX 
UNIT 

VIK VCC = 4.5 V. II = -18 rnA -1.2 -1.2 V 

VOH VCC - 4.5 V to 5.5 V, 10H - -2 mA vCC- 2 VCC-2 V 

VOL VCC - 4.5 V, 10l - 20 mA 0.35 0.5 0.35 0.5 V 

II VCC - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH VCC - 5.5 v, VI - 2.7 V 20 20 ~A 

III 
I Mode 

VCC = 5.5 V, Vil = 0.4 V 
-1 -1 

rnA I All other -0.5 -0.5 
10~ VCC = 5.5 V, Vo = 2.35 V -30 -112 -30 -112 rnA 

ICCH VCC - 5.5 V 21 34 21 34 mA 

ICCl VCC - 5.5 V 26 39 26 39 rnA 

tAil typical values are at Vee = 5 V, TA = 25°C. 
iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

fI) ... 
"5 
u ... 

C3 
tJ) 

<C 
"C 
C 
CO 

tJ) 
...I 
<C 

TEXAS ~ 
INSTRUMENTS 

2-87 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



II 

SN54AS95. SN74AS95 
4·81T PARALLEL·ACCESS SHIFT REGISTER 

switching characteristice (see Note 1) 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

FROM TO Rl = 5000, 
PARAMETER UNIT 

{lNPUTI 10UTPUTI TA = MIN to MAX 

SN54AS95 SN74AS95 

MIN MAX MIN MAX 

fmax 60 100 

tplH 2 11 2 
elK Q 

tpHL 2 10.5 2 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

PARAMETER MEASUREMENT INFORMATION 

SERIAL .--I 
INPUT 

MODE 
CONTROL _____ .... 

INPUT 

\\..._--11 \---------

MHz 

10 

9.5 
ns 

3.50 V 

0.35 V 

3.50 V 

'------- - - - - - - 0.35 V 

t.nable 1 -I4---i~ 

11""'--"'--- --- ---- 3.50 V 

0.35 V 
CLOCK 1 ___ --'-.I 

INPUT 

1.3V 

I+--...... ot-t.nable 2 

3.50 V 
CLOCK 2 __________ ..JI 

INPUT 

1.3V 

0.35 V 

QA ____________ --'1 
OUTPUT 

\\..._--11 
VOLTAGE WAVEFORMS 

FIGURE I-CLOCK ENABLE, INHIBIT, AND HOLD TIMES 
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SN54ALS1D9A, SN54AS1D9, SN74ALS1D9A, SN74AS1D9 
DUAL J-K POSITIVE-EDGE-TRIGGERED 

FLIP-FLOPS WITH CLEAR AND PRESET 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

TYPICAL POWER 

TYPE 
TYPICAL MAXIMUM DISSIPATION 
CLOCK FREQUENCY PER FLIP-FLOP 

'ALS109A 50 MHz 6mW 
'AS109 129 MHz 29 mW 

description 

These devices contain two independent J-K positive-edge
triggered flip-flops. A low level at the Preset or Clear inputs sets 

or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high). data at the J and K 
input meeting the setup time requirements are transferred to the 

outputs on the positive-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed without affecting the 

levels at the outputs. These versatile flip-flops can perform as 
toggle flip-flops by grounding K and trying J high. They also can 
perform as D-type flip-flops if J and K are tied together. 

The SN54ALS109A and SN54AS109 are characterized for 
operation over the full military temperature range of - 55 DC to 

125 DC. The SN74ALS109A and SN74AS109 are characterized 
for operation from 0 DC to 70 DC. 

FUNCTION TABLE 

INPUTS OUTPUTS 
PRESET CLEAR CLOCK J j( Q Q 

L H X X X H L 
H L X X X L H 

L L X X X H* H* 

H H t L L L H 

H H t H L TOGGLE 
H H t L H 00 00 
H H t H H H L 

H H L X X 00 00 

* The output levels in this configuration are not guaranteed to meet 
the minimum levels for VOH if the lows at Preset and Clear are 
near VIL maximum. Furthermore, this configuration is nonstable; 
that is, it will not persist when either Preset or Clear returns to 
its inactive (highl level. 

02661. APRIL 1982 - REVISED MAY 1986 

SN54ALS109A, SN54AS109 ... J PACKAGE 
SN74ALS109A. SN74AS109 ... 0 OR N PACKAGE 

(TOP VIEW) 

lClR VCC 
lJ 2ClR 

lK 2J 

lClK 2K 

1 PRE 2ClK 

10 2PRE 
lQ 20 

GND 20 

SN54ALS109A. SN54AS109 ... FK PACKAGE 
(TOP VIEW) 

lKa4 
lCLK 5 

NC 6 

lPRE 7 

10 8 

10: ul5 ...., d u uu 
~~z>'" 

3 2 1 2019 

.!!...1~12 1~1.3 
10 Cl U 100 
-ZZNC\I 

(!l 

18 
17 
16 

15 
14 

NC-No internal connection 

logic symbol t 

2J 
2K 

NC 
2ClK 
2PRE 

tThis symbol is in accordance with ANSIIIEEE Std 
91-1984 and IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .......................................................... 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS 1 09A, SN54AS 109. . . . . . . . . . .. - 55 De to 125°e 

SN74ALS109A, SN74AS109 ............ , ... oDe to 70 De 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 De to 1 50 De 

PRODUCTION DATA do.uments contain information 
current as of publication dats. Products conform 
to _ificatio •• per the IBfms of Toxa. Instruments 
standard wamnty:. Production processing dOBS not 
nacassarily include testing of all parameters. 
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SN54ALS109A. SN74ALS109A 
DUAL J-j{ POSITIVE-EDGE-TRIGGERED 
FLIP-FLOPS WITH CLEAR AND PRESET 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

10H High-level output current 

10l Low-level ou:\:put current 

fclock Clock frequency 

PRE or ClR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu before ClKt PRE or ClR inactive 

th Hold time, data after ClKt 

TA Operating ~ree-air temperature 

SN64AlSl09A SN74ALS109A 

NOM 
UNIT 

MIN MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.7 0.8 V 

-0.4 -0.4 mA 

4 8 mA 

0 30 0 34 MHz 

15 15 

16.5 14.5 ns 

16.5 14.5 

15 15 

10 10 
ns 

0 '0 ns 

-55 125 0 70 °C 

&. electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

l> 
CA 
o 
~r c 
;::j." 
en 

PARAMETER TEST CONDITIONS 
SN54AlSl09A 

MIN Typt MAX 

SN74AlSl09A 
UNIT Typt MIN MAX 

VIK VCC = 4.5 V, 11=-18mA -1.5 -1.5 V 

VOH VCC = 4.5 V to 5.5 V, IOH = -0.4 mA VCC- 2 VCC-2 V 

. VCC = 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 
Val v 

VCC = 4.5 V, 10l = 8 mA 0.35 0.5 

ClK, J, or K 0.1 0.1 
II 

PRE or ClR 
VCC = 5.5 V, VI = 7 V 

0.2 
mA 

0.2 

ClK, J, or K 20 20 
IIH PRE or ClR 

VCC = 5.5 V, VI = 2.7 V 
40 40 

~A 

ClK, J or K -0.2 -0.2 
III VCC = 5.5 V, VI = 0.4 V mA 

PRE or ClR -0.4 -0.4 

10* VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICC VCC - 5.5 V, See Note 1 2.4 4 2.4 4 mA 

tAli typical values are at VCC = 5 V, TA = 25°C. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
NOTE 1: ICC is measured with J, R, ClK, and 'P'RE grounded, then with J, R. ClK, and ClR grounded. 

switching characteristics (see Note 2) 

vcc = 4.5 V to 6.6 V, 

Cl = 50 pF. 

FROM TO Rl = 6000, 
UNIT PARAMETER 

(INPUT) (OUTPUTI TA = MIN 10 MAX 

SN54AlSl09A SN74AlSl09A 

MIN MAX MIN MAX 

fmax 30 34 MHz 

IplH 
PRE or ClR Q ora 

3 17 3 13 

17 15 
ns 

tpHl 5 5 

IPlH 
Q or 0: 

5 21 5 16 
ClK 

20 18 
ns 

IpHl 5 5 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

10H High-level output current 

10l Low-level output current 

fclock Clock frequency 

PRE or ClR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu 

before ClKt PRE or ClR inactive 

th Hold time. data after ClK t 

TA Operating free-air temperature 

SN54AS109, SN74AS109 
DUAL J-R POSITIVE-EDGE-TRIGGERED 

FLIP-FLOPS WITH CLEAR AND PRESET 

SN54AS109 SN74AS109 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

-2 -2 mA 

20 20 mA 

a 90 a 105 MHz 

4 4 

4 4 ns 

5.5 5.5 

5.5 5.5 

2 2 
ns 

a a ns 

-55 125 a 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS109 

MIN Typt MAX 

SN74AS109 

MIN Typt MAX 
UNIT 

VIK VCC = 4.5 V. II = -18mA -1.2 -1.2 V 

VOH VCC = 4.5 V to 5.5 V. 10H = -2 mA Vcc- 2 VCC- 2 V 

VOL VCC - 4.5 V. 10l - 20 mA 0.25 0.5 0.25 0.5 V 

II VCC = 5.5 V. VI = 7 V 0.1 0.1 mA 

ClK. J or K 20 20 
IIH PRE or ClR 

VCC = 5.5 V. VI = 2.7 V 
40 40 

p.A 

ClK. J or K -0.5 0.5 
III PRE or C'i][ 

Vce = 5.5 V. VI = 0.4 V 
-1.8 

mA 
-1.8 

10~ VCC = 5.5 V. Vo = 2.25 V -30 -11.2 -30 -112 mA 

Ice VCC = 5.5 V. See Note 1 11.5 17 11.5 17 mA 

t All typical values are at VCC = 5 V. TA = 25 DC. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
NOTE1: ICC is measured with J. K. ClK. and PRE grounded. then with J. K ClK. and ClR grounded. 

switching characteristics (see Note 2) 

VCC = 4.5 V to 5.5 V. 

Cl = 50 pF. 

FROM TO Rl = 5000. 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS109 SN74AS109 

MIN MAX MIN MAX 

fmax 90 105 MHz 

tplH 
PRE or ClR OorQ 

3 9 3 8 
ns 

tPHl 3.5 11.5 3.5 10.5 

tplH o ora 
3.5 10 3.5 9 

ClK ns 
tpHl 4.5 10.5 4.5 9 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS112A, SN74ALS112A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH CLEAR AND PRESET 

• Fully Buffered to Offer Maximum Isolation 
from External Disturbance 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

TYPICAL POWER 

TYPE 
TYPICAL MAXIMUM 

DISSIPATION 
CLOCK FREQUENCY 

PER FLlP·FlOP 
'ALS112A 50 MHz 6mW 

description 

These devices contain two independent J-K 
negative-edge-triggered flip-flops, A low level at 
the Preset or Clear inputs sets or resets the 
outputs regardless of the levels of the other 
inputs, When Preset and Clear are inactive 
(high), data at the J and K inputs meeting the 
setup time requirements are transferred to the 
outputs on the negative-going edge of the clock 
pulse. Clock triggering occurs at a voltage level 
and is not directly related to the fall time of the 
clock pulse, Following the hold time interval, 
data at the J and K inputs may be changed 
without affecting the levels at the outputs. 
These versatile flip-flops can perform as toggle 
flip-flops by tying J and K high, 

The SN54ALS112A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS112A is 
characterized for operation from OOC to 70°C, 

FUNCTION TABLE 

INPUTS OUTPUTS 
PRE CUi ClK J K Q 0 

L H X X X H L 
H L X X X L H 
L L X X X Ht Ht 

H H j L L 00 AD 
H H j H L H L 
H H j L H L H 
H H j H H TOGGLE 

H H H X X 00 aD 

tThe output levels in this configuration are not guaranteed 
to meet the minimum levels for VOH. Furthermore, this 
configuration is nonstable; that is, it will not persist when 
either Preset or Clear returns to its inactive (high) level.· 

02661, APRIL 1982-REVISED MAY 1986 

SN54AlSl12A., . J PACKAGE 
SN74AlSl12A ... D OR N PACKAGE 

(TOP VIEW) 

lCLK VCC 
lK lCLR 
lJ 2CLR 

1 PRE 2CLK 
10 2K 
1Q 2J 
20 2~ 

GND 20 

SN54AlSl12A .. , FK PACKAGE 

(TOP VIEW) 

1J 4 

1 PRE 5 

NC 6 

10 
10 8 

~ ul5 
'" u u uu _z>_ 

3 2 1 20 19 

9 1011 1213 

18 

17 

16 

2CLR 
2CLK 
NC 
2K 
2J 

NC - No internal connection 

logic symbol* 

1m 
1J 

lCLK 

10 

10 

2Q 

*This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS112A, SN74ALS112A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 
WITH CLEAR AND PRESET 

logic diagram (positive logic) 

Q 

PRE---;------~~--------~ 

K--======I 
~--------~-------r---ClR 

~===-J » r- ClK----------~~--------------~--------------~ 

en 
I» absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 
::s 
Q. Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 7 V » Input voltage .............................................................. 7 V 
en Operating free-air temperature range: SN54ALS112A ..................... - 55°e to 125°e 
o SN74ALS112A ......................... ooe to 70 0 e 
::;" Storage temperature range ..................................... ,... - 65 °e to 150 0 e 
n 
§: recommended operating conditions 
en 

VCC Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

IOH, High-level output current 

IOl Low-level output current 

fclock Clock frequency 

tw Pulse duration 

Setup time 
tsu before ClK. 

th Hold time, data after ClK. 

TA Operating free-air temperature 

2-94 

SN54AlSl12A 

MIN 
4.5 

2 

0 

PRE or ClR low 15 

ClK high 20 

ClK low 20 

Data 25 
PRE or CLR inactive 22 

0 

-55 

TEXAS • 
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MAX 
5.5 . 

0.7 

-0.4 

4 

25 

125 

SN74AlSl12A 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-0.4 mA 

8 mA 

,0 30 MHz 

10 

16.5 ns 

16.5 

22 

20 
ns 

0 ns 
0 70 DC 



SN54ALS112A, SN74ALS112A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlP·FLOPS 

WITH CLEAR AND PRESET 

electrical characteristice over recommended operating free·air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONOITIONS 
SN54AlS112A SN74AlS112A 

Typt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vcc = 4.5 V, II = -18 rnA -1.5 -1.5 V 

VOH Vcc - 4.5 V to 5.5 V, IOH - -0.4 rnA Vee- 2 Vee- 2 V 

Vcc = 4.5 V, 10l = 4 rnA 0.25 0.4 0.25 0.4 
VOL 

Vcc - 4.5 V 
V 

10l - 8 rnA 0.35 0.5 

J, K, or ClK 0.1 0.1 
II 

PRE or ClR 
VCC = 5.5 V, VI = 7 V 

0.2 0.2 
rnA 

IIH 
J, K, or ClK 

VCC = 5.5 V, VI = 2.7 V 
20 20 

PRE or ru 40 40 
~A 

J, K, or ClK 
VCC = 5.5 V, 

-0.2 -0.2 
III P'RE or ru VI = 0.4 V rnA 

-0.4 -0.4 

10; VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

ICC VCC = 5.5 V, See Note 1 2.5 4.5 2.5 4.5 rnA 

t All typical values are at Vce = 5 V, TA = 25°C. 
+ The output conditions have been chosen to produce a current that closely approximates one half of the true short~circuit output current. lOS. 
NOTE 1: ICC is measured with J, K, elK, and PRE grounded, then with J, K, elK, and ClR grounded. 

switching characteristics (see Note 2) 

Vee - 4.5 V to 5.5 v, 
Cl - 50 pF, 

PARAMETER 
FROM TO Rl - 500 n, 

(INPUT) (OUTPUT) TA - MIN to MAX 
UNIT 

SN54AlS112A SN74AlS 112A 

MIN MAX MIN MAX 

fmax 25 30 MHz 

tplH 
PRE or ern Q ora 

3 26 3 15 
ns 

tPHl 4 23 4 16 

tplH 
elK Q ora 

3 23 3 15 
ns 

tpHl 5 24 5 19 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS113A, SN74ALS113A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlP·FLOPS WITH PRESET 

• Fully Buffered to Offer Maximum Isolation 
from External Disturbance 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

TYPICAL POWER 
TYPICAL MAXIMUM 

TYPE DISSIPATION 
CLOCK FREQUENCY 

PER FLIP-FLOP 

'ALS113A 40 MHz (CL ~ 15 pFI 6mW 

description 

These devices contain two independent J-K 
negative-edge-triggered flip-flops, A low level at 
the Preset input sets the outputs regardless of 
the levels of the other inputs, When Preset (PRE) 
is inactive (high). data at the J and K inputs 
meeting the setup time requirements are 
transferred to the outputs on the negative-going 
edge of the clock pulse, Clock triggering occurs 
at a voltage level and is not directly related to 
the fall time of the clock pulse, Following the 
hold time interval, data at the J and K inputs may 
be changed without affecting the levels at the 
outputs, These versatile flip-flops can perform 
as toggle flip-flops by tying J and K high, 

The SN54ALS 113A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C, The SN74ALS113A is 
characterized for operation from OOC to 70°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE ClK J K a a 
L x X X H L 

H j L L Qo 00 

H j H L H L 

H j L H L H 

H j H H TOGGLE 

H H X X Qo 00 

D2261, APRIL 1982-REVISED MAY 1986 

SN54ALS113A ... J PACKAGE 
SN74ALS113A ... D OR N PACKAGE 

ITOPVIEW) 

1CLK VCC 
1K 2CLK 
1J 2K 

1PRE 2J 
1Q 2PRE 
10 2Q 

GND 20 

SN54ALS113A ... FK PACKAGE 

(TOP VIEW) 

>! U:J ...J 
>! U U UU 
~z>'" 

3 2 1 2019 

1J 4 18 2K 
NC 5 17 NC 

1PRE 6 16 2J 
NC 7 15 NC 

8 14 2PRE 
9 1011 1213 

Id C Uld d 
...... ZZNN 

(!) 

NC-No internal connection 

logic symbol t 

1 PRE 
1Q 

1J 

1CLK 

1K 
10 

2~ 
2Q 

2J 

2CLK 
20 

2K 

tThis symbol is in accordance with ANSI/IEEE Std 91-1 984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS113A. SN74ALS113A 
DUAL J·K NEGATIVE-EDGE· TRIGGERED FLlp·FLOPS WITH PRESET 

logic diagram (positive logic) 

Q 

~--~----.-----~ 

K~====~ 

ClK 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .......................................... " . . . . . . . . . . .. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free·air temperature range: SN54ALS113A ..................... - 55°C to 125°C 

SN74ALS113A ........................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AlS113A SN74AlS113A 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High·level input voltage 2 2 V 

V,l low·level input voltage 0.7 0.8 V 

lOH High·level output current -0.4 -0.4 mA 

lOl low·level output current 4 8 mA 

fclock Clock frequency 0 25 0 30 MHz 

PRE low 20 10 

tw Pulse duration ClK high 20 16.5 ns 

ClK low 20 16.5 

Setup time Data 25 22 
tsu ns 

before ClK. PRE inactive 25 20 

th Hold time, data after CLK. 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 

2·98 TEXAS ." 
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SN54ALS113A, SN74ALS113A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS WITH PRESET 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALSI 13A SN74ALS113A 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH VCC = 4.5 V to 5.5 V, IOH = 0.4 mA VCC- 2 VCC-2 V 

VOL 
VCC = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 

V 
VCC = 4.5 V, IOL = 8 mA 0.35 0.5 

J, K, or ClK 0.1 0.1 
II VCC = 5.5 V, VI = 7 V mA 

PRE 0.2 0.2 

J, K, or CLK - 20 20 
IIH VCC = 5.5 V, VI = 2.7 V ~A 

PRE 40 40 

J, K, or CLK -0.2 -0.2 
III VCC = 5.5 V, VI = 0.4 V mA 

PRE -0.4 -0.4 

lOt VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICC VCC = 5.5 V, See Note-I 2.5 4.5 2.5 4.5 mA 

t All typical values are at V CC = 5 V, T A = 25°C. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
NOTE 1: ICC is measured with J, K, CLK, and PRE grounded, then with J, K, CL~, and CLR grounded. 

switching characteristics (see Note 2) 

Vcc - 4,5 V to 5.5 V, 

CL - 50 pF, 

PARAMETER 
FROM TO RL - 5000, 

(lNPUTI (OUTPUT) TA = MIN to MAX 

SN54ALSI 13A SN74ALS113A 

MIN 

f max 25 

tpLH 
PRE QorO 

3 

tpHL 4 

tpLH 
CLK QorO 

3 

tpHL 5 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

30 

23 3 14 

26 4 16 

22 3 15 

23 5 19 

UNIT 

MHz 

ns 

ns 
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SN54ALS114A, SN74ALS114A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

• Fully Buffered to Offer Maximum Isolation 
from External Disturbance 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Typical Maximum Clock Frequency 
. , ,40 MHz 

• Typical Power Dissipation per 
Flip-Flop ... 6 mW 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent J-K 
negative-edge-triggered flip-flops, A low level at 
the Preset or Clear inputs sets or resets the 
outputs regardless of the levels of the other 
inputs, When Preset and Clear are inactive 
(high). data at the J and K inputs meeting the 
setup time requirements are transferred to the 
outputs on the negative-going edge of the clock 
pulse, Clock triggering occurs at a voltage level 
and is not directly related to the fall time of the 
clock pulse, Following the hold time interval. 
data at the J and K inputs may be changed 
without affecting the levels at the outputs, 
These versatile flip-flops can perform as toggle 
flip-flops by tying J and K high, 

The SN 54ALS 114A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C, The SN74ALS114A is 
characterized for operation from O°C to 70°C, 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE CLR CLK J K 0 0 
L H X X X H L 

H L X X X L H 

L L X X X H' H' 

H H I L L 00 00 
H H I H L H L 

H H I L H L H 

H H I H H TOGGLE 

H H H X X 00 00 

* The output levels in this configuration are not guaranteed to 
meet the minimum levels for VOH if the lows at Preset and Clear 
are near VIL maximum. Furthermore, this configuration is 
nonstable; that is, it will not persist when either Preset or Clear 
returns to its inactive (high) level. 

D2661, DECEMBER 1982-REVISED MAY 1986 

SN54ALSl14A, .. J PACKAGE 
SN74ALSl14A . , , 0 OR N PACKAGE 

(TOP VIEWI 

ClR VCC 
1K ClK 
1J 2K 

1PRE 2J 
1Q 2PRE 
10: 2Q 

GND 20 

SN54ALSl14A, , ,FK PACKAGE 

(TOP VIEWI 

4 

5 

6 

8 

15 U >! 
>!uu U-' 
~~z>u 

3 2 1 ,2019 

9 1011 12 13 

IdoUldd 
,....ZZC'\IN 

Cl 

18 

17 

16 

15 

14 

NC-No internal connection 

logic symbol t 

CUi 
elK 

lPR'E 
lJ 

lK 

2PRE 
2J 

2K 

10 

10 

20 
20 

t This symbol is in accordance with ANSIIIEEE Std 91-1 984 and 
lEe Publication 617-12. 

Pin numbers are for 0, j, and N packages. 

Copyright © 1982. Texas Inst~uments Incorporated 
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SN54ALS114A, SN74ALS114A 
DUAL J·K NEGATlVE·EDGE·TRIGGERED FLlP·FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

logic diagram (positive logic) 

o 

PRE--~-------,--------J L-------~-------+.__CLR 

K-=====;:j r======::::'..jf.- J 

CLK ----TO OTHER F-F 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ___________ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .. _ ....... _ .... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS 114A ............... . . . . .. - 55 °e to 125°e 

SN74ALS114A ............... . . . . . . . .. ooe to 70 0 e 
Storage temperature range _........................................ - 65 °e to 150 0 e 

recommended operating conditions 

SN54ALSl14A SN74ALSl14A 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -.0.4 mA 

IOL Low-level output current 4 8 mA 

fclock Clock frequency 0 25 0 30 MHz 

ffl or CLR low 20 10 

tw Pulse duration CLK hiah 20 16.5 ns 

CLK low 20 16.5 

Setup time Data 25 22 
tsu ns 

before CLKI PRE or eLA inactive 25 20 

th Hold time, data after CLKl 0 0 ns 

TA Operating free-air temperature -55 125 0 70 ·oC 
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SN54ALS114A, SN74ALS114A 
DUAL J·K NEGATlVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

electrical characteristics over recommended operating free·air temperature range (unless otherwise 
noted) 

SN54AlS 114A SN74AlSl14A 
PARAMETER TEST CONDITIONS 

Typt TYpt UNIT 
MIN MAX MIN MAX 

VIK VCC ~ 4.5 V, II ~ -18 rnA -1.5 -1.5 V 

VOH VCC ~ 4.5 V to 5.5 V, 10H ~ -0.4 rnA Vcc- 2 VCC-2 I V 

VCC ~ 4.5 V, 10l ,~ 4 rnA 0.25 0.4 
VOL V 

VCC ~ 4.5 V, 10l ~ 8 rnA 0.35 0.5 
J, K, or ClK 0.1 0.1 

II VCC ~ 5.5 V, VI ~ 7 V rnA 
PRE or ClR 0.2 0.2 

J, K, or ClK 20 20 
IIH VCC ~ 5.5 V, VI ~ 2.7 V ~A 

PRE or ClR 40 40 II 
J, K, or ClK -0.2 -0.2 

III VCC ~ 5.5 V, VI ~ 0.4 V rnA 
PRE or ClR -0.4 -0.4 

lOt VCC ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 rnA 

ICC VCC ~ 5.5 V, See Note 1 2.5 4.5 2.5 4.5 rnA 

t All typical values are at VCC ~ 5 V, TA ~ 25°C. 
:t: The output conditions have been chosen to produce a current that closely approximates one half of the true short~circuit output current. lOS. 
NOTE 1: ICC is measured with J, K, ClK, and PRE grounded, then with J, K, ClK, and ClR grounded. 

switching characteristics (see Note 2) 

Vee - 4.5 V to 5.5 V, 

el - 50 pF, 
FROM TO Rl - 5000, 

UNIT PARAMETER 
(INPUT) (OUTPUT) TA - MIN to MAX 

SN54AlSl14A SN74AlS114A 

MIN MAX MIN MAX 

fmax 25 30 MHz 

tplH 
PRE or CLR Q ora 

3 29 3 15 
ns 

tpHl 4 30 4 18, 

tplH 
Q ora 

3 28 3 15 
ClK ns 

tpHl 5 31 5 19 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS131. SN54AS131A. SN74ALS131. SN74AS131A 
3·LlNE TO 8·LlNE DECODERSI.DEMULTIPLEXERS WITH ADDRESS REGISTERS 

• Combines Decoder and 3·Bit Address 
Register 

• Incorporates 2 Enable Inputs to Simplify 
Cascading 

• Pack'age Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'ALS 131 and 'AS 131 A are three-line to 
eight-line decoder/demultiplexer with registers 
on the three address inputs, When the clock 
input (eLK) goes from low to high, the' ALS 131 
and 'AS 131 A act as decoders/demultiplexers 
and the address present at the select inputs (A, 
B, and C) is stored in the registers. Further 
address changes are ignored until the next rising 
transition of eLK. The output enable controls, G 1 
and <32, control the state of the outputs 
independently of the select or eLK inputs. All of 
the outputs are high unless G 1 is high and <32 
is low. The 'ALS13.1 and 'ALS131A are ideally 
suited for implementing glitch-free decoders in 
strobed (stored-address) applications in bus
oriented systems. 

The SN54ALS131 and SN54AS131A a~ 
characterized for operation over the full military 
temperature range of - 55°C to 125°C, The 
SN74ALS131 and SN74AS131A are 
characterized for operation from ooe to 70°C, 

logic symbols t (alternatives) 

02661, APRIL 1982-REVISEO MAY 1986 

SN54ALS131, SN54AS131A .. , J PACKAGE 
SN74ALS131. SN74AS131A ... 0 OR N PACKAGE 

(TOP VIEW) 

A VCC 
B YO 
C Yl 

Y2 
132 Y3 
Gl Y4 
Y7 Y5 

GND Y6 

SN54ALS131. SN54AS131A ... FK PACKAGE 

(TOP VIEW) 

U 
U uo 

CD<{Z>>-

3 2 1 20 19 

C 4 18 

CLK 5 17 Y2 
NC 6 16 NC 
132 7 15 

G1 8 14 

9 10111213 

... oucal!) 
>-ZZ>->-

(!) 

NC - No internal connection 

ClK (4) 
OMUX 

C8 

A 
(1) 

80 }t B 
(2) 

C 
(3) 

Gl (6) & 

G2 (5) 

tThese symbols are in accordance with ANSI/lEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for 0, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated 
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II 

SN54ALS131. SN54AS131A. SN74ALS131. SN74AS131A 
3-LlNE TO B-LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

logic diagram (positive logic) 

ENABLE {G2 
INPUTS 

G1 

SELECT 

INPUTS 

ClK 

A 

B 

C 

Pin numbers shown are for 0, J, and N packages. 

INPUTS 

FUNCTION TABLE 

ClK ENABLE SELECT OUTPUTS 

G1 G2 C B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 

X X H X X X H H H H H H H H 

X L X X X X H H H H H H H H 

t H L L L L L H H H H H H H 

t H L L L H H L H H H H H H 

I H L L H L H H L H H H H H 

t H L L H H H H H L H H H H 

I H L H L L H H H H L H H H 

I H L H L H H H H H H L H H 

t H L H H L H H H H H H L H 

t H L H H H H H H H H H H L 

L OUTPUTS CORRESPONDING 

or H L X X X TO STORED ADDRESS, L; 

H ALL OTHERS, H 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS131, SN54AS131A ........... -·55°e to 125°e 

SN74ALS131, SN74AS131A .............. ooe to 70 0 e 
Storage temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 0 e 

2-106 TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TeXAS 75265 



SN54ALS131. SN74ALS131 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

recommended operating conditions 

SN54AlS131 SN74AlS131 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10l Low-level output current 4 B mA 

fclock Clock frequency 0 40 0 50 MHz 

Pulse duration 
I elK high 12.5 10 

tw 
elK low 12.5 10 

ns 

tsu Setup time at A, B, and e before eLK t 15 10 ns 

th Hold time at A, B, and e after eLK t 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
MIN 

SN54AlS131 
Typt MAX 

SN74AlS131 

MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH Vee - 4.5 V to 5.5 V, IOH - -0.4 mA vCC- 2 VCC-2 V 

Vee = 4.5 V, IOl = 4 mA 0.25 0.4 0.25 0.4 
V VOL 

Vee = 4.5 V, 10l = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

10' Vee - 5.5 V, Vo - 2.25 V -30 -112 30 112 mA 

ICC Vee = 5.5 V 5 11 5 11 mA 

'All typical values are at Vee = 5 V, TA = 25°C. . 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

FROM TO Rl = 500 (I, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS131 SN74AlS131 

MIN MAX MIN MAX 

fmax 40 50 MHz 

tpLH B 28 8 25 
eLK y ns 

tpHL 7 24 7 20 

tplH 7 24 7 20 
Gl y ns 

tpHL 6 20 6 17 

tPlH G2 
5 18 5 15 

Y ns 
tpHL 5 18 5 15 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

II) ... ·S 
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SN54AS131A, SN74AS131A 
3·LlNE TO· B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

recommended operating conditions 

SN54AS131A SN74AS131A 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 

VIH High-level input voltage 2 2' 

Vil low-level input voltage 0.8 0.8 

10H High-level output current -2 -2 

10l Low-level output current 20 20 

fclock Clock frequency 0 90 0 100 

I ClK high 5.5 5 
tw Pulse duration 

JClK low 5.5 5 
tsu Setup time at A, B, and C before ClK t 3.5 3.5 

th Hold time at A, B, and C after ClK t 1 0 

TA Operating free-air temperature 55 125 0 70 

UNIT 

V 

V' 

V 

mA 

mA 

MHz 

ns 

ns 

ns 
DC 

en electrical characteristics over recommended operating free-air temperature range (unless otherwise 
C» noted) 
;:, 
C. 

l> en 
() 
:;' 
n c 
::+ 
(I) 

PARAMETER 

VIK 

VOH 

VOL 

II 

IIH 

III 

10~ 

ICCH 

ICCl 

TEST CONDITIONS 

VCC = 4.5 V, II = -18 mA 

VCC = 4.5 V to 5.5 V, 10H = -2 mA 

VCC = 4.5 V, 10l = 20 mA 

VCC - 5.5 V, VI - 7 V 

VCC - 5.5 V, VI-2.7V 

VCC = 5.5 V, VI = 0.4 V 

VCC = 5.5 V, Vo = 2.25 V 

VCC = 5.5 V 

VCC - 5.5 V 

tAli typical values are at VCC = 5 V, TA =25 DC. 

SN54AS131A SN74AS131A 
UNIT 

MIN Typt MAX MIN Typt MAX 

-1.2 -1.2 V 

VCc- 2 VCC-2 V 

0.35 0.5 0.35 0.5 V 

0.1 0.1 mA 

20 20 pA 

-0.5 -0.5 mA 

-30 -112 -30 -112 mA 

15 29 15 29 rnA 

16 30 16 30 rnA 

:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO Rl = 500O, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS131A SN74AS131A 
MIN 

fmax 90 

tplH 
ClK y 2 

tpHl 2 

tplH 
G1 Y 

2 

tpHl 2 

tplH 
02 Y 

2 

tPHl 2 

NOTE ',: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

100 

15 2 14.5 

10 2 9.5 

10.5 2 10 

9 2 9 

7.5 2 7 

8.5 2 8.5 

UNIT 

MHz 

ns 

ns 

ns 



• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain a single 13-input NAND 
gate. They perform the Boolean functions in 
positive logic: 

Y = A+B+C+D+E+F+G+H+i+J+K+L+M 

The SN54ALS133 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS133 is 
characterized for operation from 0 °C to 70°C. 

FUNCTION TABLE 

INPUTS A THRU M 
OUTPUT 

Y 

All inputs H L 

One or more inputs L H 

.Iogic symbol t 

A 
III 

& 

B 
121 

C 
13) 

0 
141 

lSI 
E 

16) 

G 
171 191 

Y 

H 
1101 

(11) 

(12) 

1131 
K 

1141 

M 
1151 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617 ·12. 

Pin numbers shown are for D, J, and N packages. 

SN54ALS133. SN74ALS133 
13·INPUT POSITIVE·NAND GATES 

02661, APRIL 1982-REVISED MAY 1986 

SN54ALS133 ... J PACKAGE 
SN74ALS133 ... 0 OR N PACKAGE 

(TOP VIEW) 

A Vee 
B M 
e L 
D K 
E J 
F 

G H 

GND Y 

SN54ALS133 ... FK PACKAGE 

(TOP VIEW) 

U 

m<{~5'2 
3 2 1 20 19 

4 18 

5 17 

6 16 

7 15 

8 14 

9 1011 1213 

(!l au >-I zz 
(!l 

NC - No internal connection 

logic diagram (positive logic) 

A 

B 

C 

o 
E-if--_ ... 
F 

G 

H 

J 

K 

L 

M 

L 
K 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS133. SN74ALS133 
13·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS 133. . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS133 . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions 

SN54ALS133 SN74ALS133 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

IOl Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 

noted) 

PARAMETER TEST CONDITIONS 
SN54ALS133 SN74ALS133 

TypT TYpT 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vcc- 2 Vcc- 2 V 

Val 
Vec - 4.5 V, IOl - 4 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOL = 8 rnA 
V 

0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI=2.7V 20 20 ~A 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

IO~ Vcc = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

ICCH Vcc - 5.5 V, VI - 0 V 0.24 0.34 0.24 0.34 rnA 

ICCl VCC - 5.5 V, VI - 4.5 V 0.56 0.8 0.56 0.8 rnA 

t All typical values are at Vce = 5 V, TA = 25°C. 
=1= The output conditions have been chosen to produce a current that closely approximates one h$lf of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc - 5 V, Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. CL = 50 pF, 

FROM TO RL - 500 n, RL - 500 n, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA - MIN to MAX 

'ALS133 SN54ALS133 SN74ALS133 

TYP MIN MAX MIN MAX 

tplH Any Y 8 1 16 3 11 ns 

tPHl Any Y 17 5 47 5 25 ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS136, SN54AS136, SN74ALS136, SN74AS136 
QUADRUPLE 2-INPUT EXCLUSIVE-DR GATES 

WITH OPEN-COLLECTOR OUTPUTS 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain four independent Exclusive-OR gates with 
open-collector outputs. They perform the Boolean functions 
Y = A <±l B = AB + AS in positive logic. 

A common application is a true/complement element. If one of 
the inputs is low, the other input will be reproduced in true form 
at the output. If one of the inputs is high, the Signal on the other 
input will be reproduced inverted at the output. 

The SN54ALS136 and SN54AS136 are characterized for 
operation over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS136 and SN74AS136 are characterized for 
operation from 0 DC to 70 DC. 

logic symbol t 

lA 111 
=1 

121 ~ 
(31 

18 

2A 
(41 

(51 
161 

2B 

3A 
(91 

181 

38 
1101 

4A 
1121 

1111 
1131 

48 

1Y 

2Y 

3Y 

4Y 

FUNCTION .TABLE 

leach gatel 

INPUTS OUTPUT 

A B Y 

L L L 

L H H 

H L H 

H H L 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for D. J, and N packages. 

exclusive-OR logic 

D2837, MARCH 1984-REVISED MAY 1986 

SN54ALS136, SN54AS136 ... J PACKAGE 
SN74ALS136, SN74AS136 , . ,0 OR N PACKAGE 

(TOP VIEWI 

lA VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS136, SN54AS136 . , . FK PACKAGE 

(TOP VIEWI 

4 

5 

6 

U 
III « U U III 
~Z>'<t 

3 2 1 2019 

18 

17 

16 

7 15 NC 

8 14 3B 
9 10111213 

>-OU>-« 
NZZMM 

(!l 

NC - No internal connection 

An Exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 

EXCLUSIVE-OR 

These are five equivalent Exclusive-OR symbols valid for an 'ALS136 gate in positive logic; negation may be shown at any 
two ports. 

LOGIC IDENTITY ELEMENT 

The output is active (low) if 
all inputs stand at the same 
logic level (i.e., A = B), 

EVEN-PARITY 

The output is active (low) if 
an even number of inputs 
(i.e., 0 or 2) are active. 

DOD-PARITY ELEMENT 

=U--
The output is active (high) if 
an odd number of inputs (i.e" 
only 1 of the 2) are active, 

Copyright © 1984, Texas Instruments Incorporated 
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SN54ALS136, SN74ALS136 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage,' Vee ................................................................. 7 V 
Input voltage .. '.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Off-state output voltage ............................. '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS136.......... . . . . . . . . . . . . . . . . . . . .. - 55 0 e to 125°e 

SN74ALS136 .................................. ooe to 70 0 e 
Storage temperature range ... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150°C 

recommended operating conditions 

SN64ALS136 SN74ALS136 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 O.B V 

VOH High-level output voltage 5.5 5.5 V 
IOl Low-level output current 4 8 mA 
TA Operating free-air temperature -55 125 0 70 °e 

l> electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 
(I) 

(') 
:::;' 
(') 
C 
::+' 
en 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, II - -18 mA 

IOH Vee - 4.5 V, VOH - 5.5 V 

Vee - 4.5 V, IOl - 4 mA 
Val 

Vee - 4.5 V, IOl - 8 mA 

II Vee = 5.5 V, VI = 7 V 

IIH Vee - 5.5 V, VI - 2.7 V 

III Vee - 5.5 V, VI - 0.4 V 

lee Vee - 5.5 V, All inputs at 4.5 V 

tAli typical values are at Vee = 5 V, TA == 25°C. 

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH A or B 
Y 

tpHl (other input low) 

tPlH A or B 
y 

tpHl (other input high) 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

SN64ALS136 SN74ALS136 

MIN Typt MAX MIN Typt MAX 

-1.5 -1.5 

0.1 0.1 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

20 20 
-0.1 -0.1 

3.9 5.9 3.9 5.9 

Vee - 4.5 V to &.5 V, 

el = 50 pF, 
RL = 2 kO 

TA = MIN to MAX 
SN54ALS136 SN74ALS136 

MIN MAX MIN MAX 

20 55 20 50 

3 18 3 15 
20 55 20 50 

3 15 3 12 
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PRODUCT 
PREVIEW 

SN54AS136, SN74AS136 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS136 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS136 ................................... oDe to 70 De 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 DC 

recommended operating conditions 

SN54AS136 SN74AS136 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS86 
PARAMETER TEST CONDITIONS 

TVpt MIN 

SN74AS86 

MAX MIN TVPt MAX 
UNIT 

VIK Vec = 4.5 V, II = -18mA -1.5 -1.5 V 

IOH vee = 4.5 V, VOH = 5.5 V 2 2 mA 

VOL Vce = 4.5 V, IOL = 20 mA 0.35 0.5 0.35 0.5 V 

II VCC =.5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL Vec = 5.5 V, VI = 0.4 V -01 -0.1 mA 

leeH Vee = 5.5 V 18 18 mA 

ICCL Vce = 5.5 V 15 15 mA 

t All typical values are at Vee"" 5 V, TA = 25°C. 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V. 

cL = 50 pF, 

PARAMETER FROM TO RL = 2 kll, 
(INPUT) (OUTPUT) TA = MIN tl> MAX UNIT 

SN54AS136 SN74AS136 

MIN TVpt MAX MIN TVPt MAX 

tplH A or B V 10.5 10.5 ns 
tpHL (other input lowl 4.3 4.3 

tPLH A or B 10.5 10.5 
(other input high) V ns 

tpHL 4.3 4.3 

t All typical valves are at Vee = 5 V, TA = 25°C. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS137. SN54AS137. SN74ALS137. SN74AS137 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

• Combines Decoder and 3·Bit Address Latch 

• Incorporates 2 Output Enables to Simplify 
Cascading 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The' ALS137 and 'AS137 are three-line to eight
line decoder/demultiplexer with latches on the 
three address inputs. When the latch-enable 
input (GL) is low, the' ALS 137 and' AS 137 acts 
as a decoder/demultiplexer. When GL goes from 
low to high, the address present at the select 
inputs (A, B, and C) is stored in the latches. 
Further address changes are ignored as long as 
GL remains high. The output enable controls, G1 
and (32, control the outputs independently of the 
select or latch-enable inputs. All of the outputs 
are forced high if G1 is low or (32 is high. The 
'ALS137 and 'AS137 are ideally suited for 
implementing glitch-free decoders in strobed 
(stored-address) applications in bus-oriented 
systems. 

The SN54ALS 137 and SN54AS 137 are 
characterized for operation over the full military 
temperature range of - 55 DC to 125 DC. The 
SN74ALS137 and SN74AS137 are 
characterized for operation from OOC to 70 oC. 

logic symbols (alternatives) t 

D2661. APRil 1982-REVISED MAY 1986. 

SN54AlS137. SN54AS137 ... J PACKAGE 
SN74ALSI37. SN74AS137 ... 0 OR N PACKAGE 

(TOP VIEW) 

A Vee 
B YO 
e Y1 

GL Y2 
G2 Y3 
G1 Y4 
V7 V5 

GND V6 

SN54AlS137. SN54AS137 ... FK PACKAGE 

(TOP VIEW) 

u u uo 
OO<{Z>>-

3 2 1 2019 

e 4 18 V1 
GL 5 17 Y2 
Ne 6 16 NC 
132 15 Y3 
G1 8 14 Y4 

9 10111213 

.... ou"'''' >-ZZ>->-
t:l 

NC-No internal connection 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS137, SN54AS137, SN74ALS137, SN74AS137 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

logic diagram (positive logic) 

SELECT 
INPUTS 

B 

LATCH"{_ (4) 
ENABLE GL 

{

G2 (5) 

OUTPUT 
ENABLES (6) 

Gl 

Pin numbers s~own are for D, J, and N packages. 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 

GL Gl G2 C B A VO V1 V2 V3 '1'4 V5 V6 V7 

X X H X X X H H H H H H H H 

X L X X X X H H H H H H H H 

L H L L L L L H H H H H H H 

L H L L L H H L H H H H H H 

L H L L H L H H L H H H H H 

L H L L H H H H H L H H H H 

L H L H L L H H H H L H H H 

L H L H L H H H H H H L H H 

L H L H H L H H H H H H L H 

L H L H H H H H H H H H H L 

H H L X X 
X Output corresponding to stored 

address, L; all others, H 
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SN54ALS137. SN54AS137. SN74ALS137. SN74AS137 
3-LlNE TO B-LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS 137, SN54AS137 . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS137, SN74AS137 ................ ooe to 70°C 
Storage temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS137 SN74ALS137 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

V,L lOW-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10l Low-level output current 4 8 mA 

tw Pulse duration. GL low 15 10 ns 

tsu Setup time at A, B, and e before Gli 15 IU ns 

th Hold time at A, B, and e after Gli 5 5 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AlS137 SN74AlS137 UNIT 

MIN Typt MAX MIN Typt MAX 

V,K Vee ~ 4.5 V, " = -18 rnA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V, 10H = -0.4 mA VCc- 2 VCC- 2 v 

VOL 
Vee - 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, 
V 

10l = 8 mA 0.35 0.5 

'I Vee - 5.5 V, V, - 7 V 0.1 0.1 mA 

I'H Vee = 5.5 V, V, = 2.7 V 20 20 ~A 

'll Vee = 5.5 V, V, = 0.4 V -0.1 -0.1 rnA 

10* Vee - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V 5 11 5 11 mA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vee - 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO Rl = 500O, 

liN PUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AlS137 SN74ALS137 

MIN MAX MIN MAX 

tplH 
A, B,e v 5 25 5 20 

tpHl 6 25 6 20 
ns 

tplH 
132 

4 15 4 12 
Y ns 

tpHl 5 18 5 15 

tplH 
G1 

5 21 5 17 
Y ns 

tpHl 5 19 5 15 

tplH GL 7 27 7 22 
Y ns 

tPHl 7 25 7 20 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS137, SN74AS137 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

recommended operating conditions 

SN54AS137 SN74AS137 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL LowMlevel input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

10L Low-level output current 20 20 mA 

tw Pulse duration. Gllow 5 4.5 ns 
tsu Setup times at A, B, and e before GLI 4.5 4 ns 

th Hold time at A, B, and e after GLI 1 1 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS137 SN74AS137 
PARAMETER TEST CONDITIONS 

Typt MIN MAX MIN Typt MAX 
UNIT 

VIK Vee ~ 4.5 V, II ~ -18 mA -1.2 -1.2 V 

VOH Vee ~ 4.5 V to 5.5 V, 10H ~ -2 mA Vee- 2 Vee -2 V 

VOL Vee - 4.5 V, 10L - 20 mA 0.35 0.5 0.35 0.5 V 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 rnA 

IIH Vee ~ 5.5 V. VI ~ 2.7 V 20 20 ~A 

IlL Vee - 5.5 V, VI - 0.4 V -1 -1 rnA 

lot Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 rnA 

ICC Vee ~ 5.5 V 15 24 15 24 rnA 

t All typical values are at Vee ~ 5 V, T A ~ 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vec - 4.5 V to 5.5 V, 

CL ~ 50 pF, 

FROM TO RL = 500 n, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS137 SN74AS137 

MIN MAX MIN MAX 

tpLH 2 14 2 12.5 
A, B, e y ns 

tpHL 2 14 2 12.5 

tpLH (;2 
2 9 2 8 

y ns 
tPHL 2 9 2 8.5 

tpLH 2 11 2 10 
G1 Y ns 

tPHL 2 10 2 9 

tpLH GL 2 14.5 3 13.5 y ns 
tpHL 2 15 3 14 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS138. SN54AS138. SN14ALS138. SN14AS138 
3-LlNE TO 8-LlNE DECODERS/DEMULTIPLEXERS 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates 3 Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

des~ription 

The' ALS 138 and 'AS 138 circuits are designed 
to be used in high-performance memory
decoding or data-routing applications requiring 
very short propagation delay times. In high
performance memory systems this decoder can 
be used to minimize the effects of system 
decoding. When employed with high-speed 
memories utilizing a fast enable circuit, the delay 
times of this decoder and the enable time of the 
memory are usually less than the typical access 
time of the memory. This means that the 
effective system delay introduced by the 
Schottky-clamped system decoder is negligible. 

The conditions at the binary select inputs and the 
three enable inputs select one of eight input 
lines. Two active-low and one active-high enable 
inputs reduce the need for external gates or 
inverters when expanding. A 24-line decoder can 
be implemented without external inverters and 
a 32-line decoder requires only one inverter. An 
enable input can be used as a data input for 
demultiplexing applications. 

The SN54ALS138 and SN54AS138 are 
characterized for operation over the full military 
temperature range of - 55 °e to 125.oe. The 
SN74ALS138 and SN74AS138 are 
characterized for operation from ooe to 70 oe. 

PRODUCTION DATA 

D2661. APRIL 1982-REVISED MAY 1986 

SN54ALS138. SN54AS138 ... J PACKAGE 
SN74ALS138. SN74AS138 ... 0 OR N PACKAGE 

(TOP VIEW) 

A Vee 
B YO 
e Yl 

G2A Y2 
G2B Y3 

Gl Y4 
Y7 Y5 

GND Y6 

SN54ALS138. SN54AS138 ... FK PACKAGE 

(TOP VIEW) 

U 

<0« U uo 
z>>-

3 2 1 2019 

e 4 18 

G2A 5 17 

Ne 6 16 

G2B 7 15 

Gl 8 14 

9 10 11 1213 

r-.OUCOltl 
>-zz>->-
~ 

NC - No internal connection 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS138, SN54AS138, SN74ALS138, SN74AS138 
3·LlNE TO 8·LlNE DECODERS/DEMULTIPLEXERS 

logic symbols (alternatives) t 

BIN/OCT OMUX 
Alii 

B 121 

C 131 
4 

A III 

J"~ B 121 

C 131 

• l> r
C/) 

'" ~ Co. 

l> 
C/) 

o 
=t' 
(') 
C 
;::+' 
CII 

logic diagram (positive logic) 

SELECT 
INPUTS 

{

ii2A 
ENABLE li2B 
INPUTS 

Gl 

A 
11) "y 

v 

(2) ~ B 
v 

C 
13) 

v'I 

14) 
"\ 

~ 16) 

Gl 161 

G2A 141 

G2B 151 

"-
r---' 

" ~ 
fL--F 

FL-' 

" ;::::LJ 

"-
;::::LJ 

"-
;:::L.....I" 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for 0, J, and N packages. 
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SN54ALS138. SN54AS138.SN74ALS138. SN74AS138 
3·L1NE TO 8·L1NE DECODERS/DEMULTIPLEXERS 

FUNCTION TABLE 

ENABLE SELECT 

INPUTS INPUTS 
OUTPUTS 

Gl G2A G2B C B A YO Yl Y2 Y3 Y4 Y5 Y6 Y7 

X H X X X X H H H H H H H H 

X X H X X X H H H H H H H H 
L X X X X X H H H H H H H H 

H L L L L L L H H H H H H H 

H L L L L H H L H H H H H H 

H L L L H L H H L H H H H H 

H L L L H H H H H L H H H H 

H L L H L L H H H H L H H H 

H L L H L H H H H H H L H H 

H L L H H L H H H H H H L H 

H L L H H H H H H H H H H L 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range; SN54ALS 138, SN54AS 138 . . . . . . . . . . .. - 55 DC to 125 DC 

SN74ALS138, SN74AS138 ................ oDe to 70 De 
Storage temperature range ......................................... - 65 DC to 150 DC 

recommended operating conditions 

SN64ALS138 SN74ALS138 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current 0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free·air temperature range (unless otherwise 
noted) 

SN54ALS138 SN74ALS138 
PARAMETER TEST CONOITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18mA - 1.5 -1.5 V 

VOH Vee - 4.5 V to 5.5 V, IOH - -0.4 mA VCC- 2 , VCC-2 V 

Vee - 4.5 V, IOL - 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee ~ 4.5 V, 10L ~ 8 mA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee ~ 5.5 V, VI - 2.7V 20 20 I'A 

IlL Vee ~ 5.5 V, VI ~ 0.4 V -0.1 -0.1 mA 

10+ Vee ~ 5.5 V, I Vo ~ 2.25 V -30 - 1 12 -30 - 1 12 mA 

lee Vee ~ 5.5 V 5 10 5 10 mA 

tAli typical values are at Vee =0 5 V, TA ~ 25°e. 
lThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS138, SN74ALS138 
3·LlNE TO 8·LlNE DECODERS/DEMULTIPLEXERS 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 

PARAMETER 
FROM TO RL - 5000. 

(INPUT) (OUTPUT) TA - MIN to MAX 

SN54ALS138 SN74ALS138 

MIN 

tPLH 
A. B. C Any Y 

2 

tpHL 6 

tPLH 
Enable Any Y 

2 

tPHL 4 II NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

28 6 22 

22 6 18 

22 4 17 

21 5 17 

UNIT 

ns 

ns 



recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature 

SN54AS13B, SN74AS13B 
3-LlNE TO B-LlNE DECODERS/DEMULTIPLEXERS 

SN54AS138 SN74AS138 

NOM 
UNIT 

MIN MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

2 2 mA 

20 20 mA 

55 125 0 70 °e 

SN54AS138 SN74AS138 

electrical characteristics over recommended operating free-air temperature range (unless otherwise II 
noted) 

PARAMETER TEST CONDITIONS 
MIN Typt 

VIK Vee - 4.5 V. 11- -18mA 

VOH Vee - 4.5 V to 5.5 V. 10H - -2 mA VCC- 2 

VOL Vee - 4.5 V. 10L - 20 mA 0.35 

II Vee = 5.5 V. VI = 7 V 

IIH Vee - 5.5 V. VI - 2.7 V 

IlL Vee - 5.5 V. VI - 0.4 V 

10+ Vee = 5.5 V. Vo = 2.25 V -30 

leeH Vee - 5.5 V 12 

leCL Vee - 5.5 V 14 

MAX MIN Typt 

-1.2 

VCC-2 

0.5 0.35 

0.1 

20 

-0.5 

-112 -30 

17.5 12 

20 14 

MAX 

-1.2 

0.5 

0.1 

20 

-0.5 

-112 

17.5 

20 

UNIT 

V 

V 

V 

mA 

pA 

mA 

mA 

mA 

mA 

U) ... 
·S 
CJ ... 

C3 
en « 
"'C 
C 
CO 

en 
tAli typical values are at Vee = 5 V. TA = 25°e. ....I 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· c::r: 

switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

IINPUTI (OUTPUT) 

tpLH 
A. B. e Any Y 

tpHL 

tpLH 
Gl Any Y 

tpHL 

tpLH 
G2 Any Y 

tpHL 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 

TEXAS • 
INSTRUMENTS 

Vcc 4.5 V to 5.5 V. 

CL = 50 pF. 

Rl - 500 n. 
TA = MIN to MAX 

SN54AS138 SN74AS138 

MIN MAX MIN MAX 

2 11 2 10 

2 11 2 9.5 

2 11.5 2 10 

2 11 2 10 

2 9 2 7.5 

2 10 2 8.5 
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SN54ALS139, SN54AS139, SN74ALS139, SN74AS139 
DUAL 2-LlNE TO 4-LlNE DECODERS/DEMULTIPLEXERS 

• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates 2 Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

des~ription 

"The' ALS 139 and' AS 139 circuits are designed 
to be used in high-performance memory
decoding or data-routing applications requiring 
very short propagation delay times. In high
performance memory systems. these decoders 

- can be used to minimize the effects of system 
decoding. When employed with high-speed 
memories utilizing a fast-enable circuit. the delay 
times of these decoders and the enable time of 
the memory are usually less than the typical 
access time of the memory_ This means that the 
effective system delay introduced by the 
Schottky-clamped system decoder is negligible. 

The' ALS 139 and' AS 139 are comprised of two 
individual two-line to four-line decoders in a 
single package. The active-low enable input can 
be used as a data line in de multiplexing 
applications. These decoders/demultiplexers 
feature fully buffered inputs. each of which 
represents only one normalized load to its driving 
circuit. All inputs are clamped with high
performance Schottky diodes to suppress line
ringing and simplify system design. 

The SN54ALS139 and SN54AS139 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS139 and SN74AS139 are 
characterized for operation from 0 °C to 70°C. 

D2661. APRIL 1982-REVISED MAY 1986 

SN54ALS139. SN54AS139 ... J PACKAGE 
SN74ALS139. SN74AS139 ... 0 OR N PACKAGE 

(TOP VIEW) 

113 Vee 
lA 213 
18 2A 

lYO 28 
lYl 2YO 
lY2 2Yl 
lY3 2Y2 

GND 2Y3 

SN54ALS139. SN54AS139 ... FK PACKAGE 

(TOP VIEW) 

U 

~I~ ~ ~I~ 
3 2 1 20 19 

9 1011 1213 

C'lOUC'lN 
>-zz>->
-C!) NN 

18 

17 

16 

15 

14 

NC - No internal connection 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 

G B A VO Vl Y2 V3 

H X X H H H H 

L L L L H H H 

L L H H L H H 

L H L H H L H 

L H H H H H L 

Copyright © 1982, Texas Instruments Incorporated 
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more than one phase of development. Tile status of 
each device is indicated on the pagelsl specifying its 
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SN54ALS139, SN54AS139, SN74ALS139, SN74AS139 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS 

logic symbols t (alternatives) 

» tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
r- Pins numbers shown are for D. J. and N packages. 

en 
functional block diagram (positive logic) 

{ 

(2) 
SELECT lA 

INPUTS 1 B (3) 

DATA 
OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS139, SN54AS139 ............ -55°e to 125°e 

SN74ALS139, SN74AS139 ................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VII Low-level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature 

SN54ALS139. SN74ALS139 
DUAL 2·LlNE TO 4-LlNE DECODERS/DEMULTIPLEXERS 

SN54ALS139 SN74ALS139 

MIN NOM MAX 
UNIT 

MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.7 0.8 V 

-0.4 -0.4 rnA 

4 8 rnA 

-55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise • 
noted) 

SN54ALS139 SN74ALS139 
PARAMETER TEST CONOITIONS 

Typt MIN 

VIK Vee = 4.5 V, If = -18 rnA 

VOH Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vee- 2 

Vee = 4.5 V, 10L = 4 rnA 0.25 
VOL 

Vee = 4.5 V, 10L = 8 rnA 

II Vee - 5.5 V, VI - 7 V 

IIH Vee = 5.5 V, VI = 2.7 V 

IlL Vee = 5.5 V, VI = 0.4 V 

10' Vee = 5.5 V, Vo = 2.25 V -30 

lee Vee = 5.5 V 8 

tAli typical values are at Vee = 5 V, TA = 25°e. 

MAX MIN Typt 

-1.2 

Vee- 2 

0.4 0.25 

0.35 

0.1 

20 

-0.1 

-112 -30 

13 8 

MAX 

-1.2 

0.4 

0.5 

0.1 

20 

-0.1 

-112 

13 

UNIT 

V 

V 

V 

rnA 

~A 

rnA 

rnA 

rnA 
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1: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. <t 

switching characteristics (see Note 1) 

Vee - 5 V, Vee - 4.5 V to 5.5 V, 

CL - 50 pF, eL - 50 pF, 
FROM TO RL = 500 n, RL - 500 n, 

PARAMETER 
(INPUT) (OUTPUT) TA = 25°C TA - MIN to MAX 

'ALS139 SN54ALS139 SN74ALS139 

TYP MIN 

tpLH 
A or 8 Y 

9 3 

tpHL 9 3 

tpLH 
G 

9 3 
Y 

tpHL 9 '3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCTION DATA documents contain information 
current 8S af publication date. Products conform to 
spacifications per the tarms of raxB. Instruments 

::':~~i~ai~:1~1~ ~:~::i:; :.~o::;::9t:~~ not TEXAS ." 
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MAX MIN MAX 

17 3 14 

17 3 14 

.17 3 14 

18 3 15 

UNIT 

ns 

ns 
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SN54AS139. SN74AS139 
DUAL 2-UNE TO 4-UNE DECODERS/DEMULTIPLEXERS 

recommended operating conditions 

SN54AS139 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

VII Low-level input voltage 0.8 

IOH High-level output current -2 

IOl Low-level output current 20 

TA Operating free-air temperature -55 125 

SN74AS139 

PRODUCT 
PREVIEW 

UNIT 
MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-2 rnA 

20 rnA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS139 SN74AS139 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vee- 2 Vee- 2 V 

VOL Vee = 4.5 V, IOl = 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

III Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 rnA 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

lee Vee = 5.5 V 13 13 rnA 

t All typical values are at Vee = 5 V, TA = 25°e. 
:t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

vcc = 4.5 V to 5.5 V, 

Cl - 50 pF, 

FROM TO 
RLl - 50 n, 

UNIT 
PARAMETER TA = MIN to MAX 

(INPUT) IOUTPUT) 
SN54AS139 SN74AS139 

MIN Typt MAX MIN Typt MAX 

tpLH 5.5 5.5 
A or B Y ns 

tpHl 6 6 

tpLH G 
5.5 5.5 

Y ns 
tpHl 5 5 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW documents contain information 
on products in the formative or design ~hal8 of 

2-128 ~::~~~:a~~~; a~h=!:~t:r::~il~.I:~:s I~::ru:~~~~ TEXAS • 
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SN54ALS151. SN54AS151. SN74ALS151. SN74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 

• B-Line to 1-Line Multiplexers 
Can Perform As: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

• Input Clamping Diodes Simplify System Design 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These monolithic data selectors/multiplexers provide full binary 
decoding to select one of eight data sources. The strobe input (G) 
must be at a low logic level to enable the inputs, A high level at 
the strobe terminal forces the W output high and the Y output 
low, 

The SN54ALS151 and SN54AS151 are characterized for 
operation over the full military temperature range of - 55 °e to 
125 °e, The SN74ALS151 and SN74AS151 are characterized 
for operation from ooe to 70 °e, 

FUNCTION TABLE 

INPUTS OUTPUTS 

02661, APRIL 1982-REVISEO MAY 1986 

SN54ALS151, SN54AS151 . , ,J PACKAGE 
SN74ALS151, SN74AS151 '" D ORN PACKAGE 

ITOP VIEW) 

03 Vee 
02 04 
01 05 
00 06 

Y 07 
W A 
G B 

GNO e 

SN54ALS151, SN54AS151 , , . FK PACKAGE 

(TOP VIEWI 

U 
N t")U U'<I' 
0 oz >0 

2 1 2019 

01 4 18 05 
00 17 06 
Ne 6 16 

Y 7 15 

8 14 

9 10111213 

ICl OU Uttl 
ZZ 
Cl 

NC - No internal connection 

SELECT STROBE 

G 
y W 

C B A 
logic symbol t 

X X X H L H 

L L L L DO DO 
L L H L Dl D1 
L H L L D2 D2 
L H H L D3 OJ 
H L L L D4 D4 
H L H L D5 15'5 
H H L L D6 D6 
H H H L D7 D7 

H = high level. L ,= low level, X = irrelevant 
DO, 01 ... 07 = the level of the 0 respective input 

MUX 
G 

(7) 
EN 

A 
(11) 

:}G~ B 
(10) 

C 
(9) 

DO 
(4) 

(3) (5) 
01 Y 

02 
(2) (6) 

w 
(1) 

03 

04 
(15) 

4 

05 
(14) 

5 

06 
(13) 

6 

07 
(12) 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 
Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated 

fI 
CI) 

.t:: 
j 
(,) .. 
(3 
en 
<t 
"'C 
c:: 
CU 
en .... 
<t 

PRODUCTION DATA documents eontain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing daBS not 
necessarily inclui:le testing of all parameters. 
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SN54ALS151, SN54AS151, SN74ALS151, SN74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 

logic diagram (positive logic) 

a- (7) 

DO 
(4) 

01 
(3) 

02 
(2) 

03 
(1) 

DATA 
INPUTS 

04 
(15) 

~ 

05 
(14) 

....-
06 

(13) 

~ 

07 
(12) 

, 
~ 

~ 

~)--

~ 

C:\ 

H )--

'\ 

~ , 
....-t::::L......I 

DATA 
SELECT 

(BINARY) 

A 

B 

C 

(11) 

(10) 

(9) 

Pin numbers shown are for 0, J, and N packages. 

-
""'-----

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

(5) 
Y 

(6) 
w 

Supply voltage, V CC .............................................................. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54ALS151, SN54AS151 .................... - 55°C to 125°C 

SN74ALS151,SN74AS151 ........................ OOCt070oC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low~level output current 

TA Operating free-air temperature 

SN54ALS151. SN74ALS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 

SN54ALS151 SN74P1LS151 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 
0.7 0.8 V 
-1 -2.6 mA 
12 24 mA 

-55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONOITIONS 
SN54ALS151 

MIN Typt MAX 

SN74ALS151 

MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V. 10H = -0.4 mA VCC- 2 VCC-2 

VOH Vee = 4.5 V. 10H = -1 mA 2.4 3.3 V 

Vee = 4.5 V. 10H = -2.6 mA 2.4 3.2 

Vee - 4.5 V. 10L - 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee - 4.5 V. 
V 

10L - 24 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 p.A 

IlL Vee - 5.5 V. VI - 0.4 V -0.1 -0.1 mA 

10* Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V. Inputs at 4.5 V 7.5 12 7.5 12 mA 

tAli typical values are at Vee = 5 V, TA = 25°C. 
*The output conditions have been chosen to produce a current that closely approximates one half of ~he true short~circuit output current, lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 50011. 

UNIT 
(INPUT) (OUTPUTI TA = MIN to MAX 

SN54ALS151 SN74ALS151 

MIN MAX MIN MAX 

tpLH 4 21 4 18 
A. B. or e Y ns 

tpHL 8 35 8 24 

tpLH 7 36 7 24 
A. B. or e w ns 

tpHL 7 26 7 23 

tpLH 3 14 3 10 
Any 0 Y 

21 
ns 

tpHL 5 5 15 

tpLH 3 23 3 15 
Any D W ns 

tpHL 4 20 4 15 

tpLH G 
4 21 4 18 

Y 
19 

ns 
tpHL 4 25 4 

tpLH G 5 27 5 19 
W ns 

tpHL 5 26 5 23 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 

• en ... ·S 
CJ .. 
U 
CIl 
<t 
"'C 
C 
ca 

CIl 
-I 
<t 
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SN54AS151, SN74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54AS151 SN74AS151 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 rnA 

10L Low-level output current 32 48 rnA 

TA Operating free-air temperature -55 125 0 70 De 

II 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS151 SN74AS151 

Typt Typt UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vcc- 2 Vcc- 2 

VOH Vee - 4.5 V, IOH - -12 rnA 2.4 3.2 V 

Vee = 4.5 V, IOH = -15 rnA 2.4 3.3 

Vee - 4.5 V, IOL - 32 rnA 0.25 0.5 
VOL V 

Vee = 4.5 V, IOL - 48 rnA 0.35 0.5 

A, B, or e 0.2 0.2 
II 

All others 
Vee = 5.5 V, VI = 7 V 

0.1 0.1 
rnA 

A, B, or e 40 40 
IIH 

All others 
Vee = 5.5 V, VI = 2.7 V 

20 20 
~A 

A, B, ore -1 -1 
IlL 

All others 
Vee = 5.5 V, VI = 0.4 V 

-0.5 
rnA 

-0.5 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

lee Vee - 5.5 V, 18.6 30 18.6 30 rnA 

t All typical values are at Vee"'" 5 V, TA = 25°C. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 5000, 
PARAMETER UNIT 

UNPUT) 10UTPUT) TA = MIN to MAX 

SN54AS151 SN74AS151 

MIN MAX MIN MAX 

tpLH 
A, B, or e 

4.5 16 4.5 14.5 
Y ns 

tPHL 4.5 16 4.5 15 

tpLH 
A, B, or e 

4 14.5 4 12 
W ns 

tpHL 4 14.5 4 12 

tpLH 3 11.5 3 10.5 
Any 0 Y ns 

tpHL 3 12 3 11 

tpLH 2 8 2 6.5 
Any 0 W ns 

tpHL 1 5.5 1 4.5 

tpLH IT 
4.5 16 4.5 14 

Y ns 
tpHL 3 12.5 3 11 

tpLH G 1.5 7 1.5 6 
W ns 

tpHL 3 11 3 10 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-132 TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 225012 • DALLAS, TeXAS 75265 



SN54ALS153, SN54AS153, SN74ALS153, SN74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Strobe (Enable) Line Provided for Cascading (N 
lines to n lines) 

• • ALS253 and' AS253 Are 3-State Versions of 
These Parts 

• Package Options Include Plastic "Small Outline" 
Packages. Ceramic Chip Carriers. and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

Each of these data selectors/multiplexers contains 
inverters and drivers to supply full binary decoding data 
selection to the AND-OR gates. Separate strobe inputs (G) 
are provided for each of the two four-line sections. 

The SN54ALS153 and SN54AS153 are characterized for 
operation over the full military temperature range of 
- 55°C to 125°C. The SN74ALS153 and SN74AS153 
are characterized for operation from 0 °C to 70°C. 

02661. APRIL 1982-REVISED MAY 1986 

SN54ALS153. SN54AS153 ... J PACKAGE 
SN74ALS153. SN74AS153 ... 0 OR N PACKAGE 

(TOP VIEW) 

1G VCC 
B 2G 

1C3 A 
lC2 2C3 
1C1 2C2 
1CO 2C1 

1Y 2CO 
GND 2Y 

SN54ALS153. SN54AS153 ... FK PACKAGE 

(TOP VIEW) 

U 
l(!j U UIC) 

[I) Z>N 

3 2 1 2019 

1C3 4 18 A 
1C2 5 17 2C3 
NC 6 16 NC 

1C1 7 15 2C2 
1CO 8 14 2C1 

9 10111213 

>-OU>-O 
~ZZNU 

<.:J N 

NC - No internal connection 

logic symbol t 

FUNCTION TABLE 

SELECT 

INPUTS 
DATA INPUTS STROBE 

B A CO Cl C2 C3 G 

X X X X X X H 

L L L X X X L 

L L H X X X L 

L H X L X X L 

L H X H X X L 

H L X X L ·X L 

H L X X H X L 

H H X X X L L 

H H X X X H L 

Select inputs A and B are common to both sections. 

OUTPUT 

y 

L 

L 

H 

L 

H 

L 

H 

L 

H 

A 

B 

lCl 
lC2 (41 

lC3 (31 
2G (15) ...... I-"-----t 

(10) 
2CO 
2Cl (11) 

2C2 (12) 

2C3 (13) 

(71 1Y 

(9) 2Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated 

• 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include tasting of all paramatara. 
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SN54ALS153, SN54AS153, SN74ALS153, SN74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

logic diagram (positive logic) 

1G 

1CO 
(6), 

1C1 
15) 

DATA 1 

1C3 
(3) 

B 

SELeCT 

A 

2CO 
(10) 

111 ) 
2C1 

DATA 2 

2C2 
(12) 

2C3 
(13) 

Pin numbers shown are D, J, and N packages. 

OUTPUT 
1Y 

OUTPUT 
2Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .. ,', ... " .. ,", ... ,.".', .. , ... " ... ', .. ,", .. , ..... ,.,., ... , 7 V 
Input voltage .. , . , ............................ , .................................. 7 V 
Operating free-air temperature range: SN54ALS153, SN54AS1 53 ................... - 55 °e to 125 °e 

SN74ALS153,SN74AS153 ' , ' .................... OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-Jevel output current 

10L Low-level output current 

TA Operating free-air temperature 

SN54ALS153. SN74ALS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

SN54ALS153 SN74ALS153 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.7 0.8 V 

-1 -2.6 rnA 

12 24 rnA 

-55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) • 

SN54ALS153 SN74ALS153 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK Vee - 4.5 V. II ~ -18 rnA -1.5 -1.5 

Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 rnA Vcc- 2 Vcc- 2 
VOH Vee - 4.5 V, 10H - -1 rnA 2.4 3.3 

Vee ~ 4.5 V, 10H ~ -2.6 rnA 2.4 3.2 

VOL 
Vee - 4.5 V, 10L - 12 rnA 0.25 0.4 0.25 0.4 

Vee - 4.5 V 10L - 24 rnA 0.35 0.5 

II Vee - 5.5 V, VI ~ 7 V 0.1 0.1 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 

lot Vee ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 

lee Vee ~ 5.5 V, All inputs at 4.5 V 7.5 14 7.5 14 

t All typical values are at Vee = 5 V, TA = 25°<;:. 

~:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

CL ~ 50 pF, 

PARAMETER 
FROM TO RL ~ 500O, 

(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54ALS153 SN74ALS153 

MIN 

tpLH 
A or B Y 

5 

tpHL 5 

tpLH 3 
Data (Any el Y 

2 tpHL 

tPLH 
G Y 

5 

tpHL 3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS • 
INSTRUMENTS 
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MAX MIN MAX 

29 5 21 

27 5 21 

15 3 10 

18 4 15 

27 5 18 

22 5 18 

UNIT 

V 

V 

V 

rnA 

p.A 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 

en ... ·S 
u .. 

C3 
(Jl 

« 
"C 
C 
CU 

(Jl 
....I « 
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SN54AS153. SN74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54AS1ti3 SN74AS153 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current 12 15 rnA 

10L Low-level output current 32 48 rnA 

TA Operating free-air temperature -55 125 0 70 ·e 

• electrical characte.ristics over recommended operating free-air temperature range. (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN64AS153 SN74AS153 

UNIT 
MIN Typt MAX MIN Typt MAX 

l> ... 
en 
I» 
~ 
Co 
l> 
en 
n 
~r c 
==t' 
en 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

Vee - 4.5 V to 5.5 V, 10H = -2 rnA Vcc- 2 Vcc- 2 
VOH Vee 4.5 V, 10H 12 rnA 2.4 3.2 

Vee = 4.5 V, 10H = -15 rnA 2.4 3.3 

Vee = 4.5 V, 10L - 32 rnA 0.25 0.5 
VOL 

10L - 48 rnA Vcc - 4.5 V 0.35 0.5 

II 
A, B 

Vee = 5.5 V, VI = 7 V 
0.2 0.2 

All others 0.1 0.1 

A, B 40 40 
IIH 

All others 
Vee = 5.5 V, VI = 2.7 V 

20 20 

A, B -1 -1 
IlL Vee =5.5 V, VI = 0.4 V 

-0.5 All others -0.5 

10* Vee - 5.5 V, Vo - 2.25 V 30 112 30 112 

lee 
I Outputs high 16 26 16 26 

Vee = 5.5 V, I Outputs low 21 33 21 33 

t All typical yalues are at Vee"'" 5 V, TA = 25°C. 
:l:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS .. 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

CL = 50 pF, 
FROM TO RL = 50011, 

PARAMETER 
IINPUT) (OUTPUT) TA = MIN to MAX 

SN54AS153 SN74AS153 
MIN MAX MIN MAX 

tpLH 
A or B 

3 14 3 12.5 
Y 

tpHL 3 12.5 3 11 

tpLH 2 8 2 7 
Data (Any el y 

tpHL 2 8.5 2 8 

tpLH G 3 13 3 11.5 
Y 

tpHL 2 10 2 9 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN74ALS156 
DUAL 2·UNE TO 4·UNE DECODER/DEMULTIPLEXER 

WITH OPEN·COLLECTOR OUTPUTS 

• Applications: 
Dual 2·Line to 4·Line Decoder 
Dual 1·Line to 4·Line Demultiplexer 
3·Line to B·Line Decoder 
1·Line to B·Line Demultiplexer 

• Individual Strobes Simplify Cascading for 
Decoding or Demultiplexing Larger Words 

description 

The' ALS 156 circuits feature dual 1-line to 4-line 
demultiplexers with individual strobes and 
common binary-address inputs in a single 16-pin 
package. When both sections are enabled, the 
common binary-address inputs sequentially 
select and route associated input data to the 
appropriate output of each section. The 
individual strobes permit enabling or disabling 
each of the 4-bit sections as desired. 

Data applied to input 1 e is inverted at its outputs 
and data applied at input ic is not inverted 
through its outputs. The inverter following the 
1 e data input permits use of the' ALS 1 56 as a 
3-line to B-line demultiplexer without external 
gating. All inputs are clamped with high
performance Schottky diodes to suppress line 
ringing and simplify system design. 

The SN74ALS156 is characterized for operation 
from ooe to 70 oe. 

D OR N PACKAGE 

(TOP VIEWI 

lC 
"(3 

B 
lY3 
lY2 
lYl 
lYO 

GND 

FN PACKAGE 

(TOP VIEW) 

U 

VCC 
2C 
2G 
A 
2Y3 
2Y2 
2Yl 
2YO 

I~ S! ~ ;;'I~ 

oouo~ 
>-zz>->
_(,!) NN 

NC - No internal connection 

logic diagram (positive logic) 

STROBE 
lG ...:.....;---, 

DATA 
lC 

SELECT 
B 

DATA ..!.:.=.!._--, 2<: 

STROBE "!':"':'!"_--' 
20 

02930. JUNE 1986 

OUTPUT 

lYO 

OUTPUT 
lYl 

OUTPUT 
lY2 

OUTPUT 
lY3 

OUTPUT 
2YO 

OUTPUT 
2Yl 

OUTPUT 
2Y2 

OUTPUT 
2Y3 
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II 

SN74ALS156 
DUAL 2·UNE TO 4·UNE DECODER/DEMULTIPLEXER 
WITH OPEN·COLLECTOR OUTPUTS 

logic symbols t (alternatives) 

2-LlNE TO 4-LINE DECODER 

x/v 

3-LlNE TO 8-LlNE DECODER 

x/v 
2VO 

A 
1131 2Vl 

B 
(31 

2V2 

c 2V3 

1YO 

1YO 

1Yl 

1Y2 

1Y3 

2VO 

2Vl 

2V2 

2V3 

1YO 

1Yl 

1Y2 

1Y3 

2VO 

2Vl 

2V3 

2V4 

SELECT 

B A 

X X 

L L 

L H 

H L 

H H 

X X 

SELECT 

B A 

X X 

L L 

L H 

H L 

H H 

X X 

INPUTS 

FUNCTION TABLE 

2-LlNE TO 4-LlNE DECODER 

OR 

I-LINE TO 4-LlNE DEMULTIPLEXER 

INPUTS 

STR08E DATA 
OUTPUTS 

lG lC lVO lVl 1Y2 

H X H H H 

L H L H H 

L H H L H 

L H H H L 

L H H H H 

X L H H H 

INPUTS 

STROBE DATA 
OUTPUTS 

2G 2C 2VO 2Vl 2V2 

H X H H H 

L L L H H 

L L H L H 

L L H H L 

L L H H H 

X H H H H 

FUNCTION TABLE 

3-LlNE TO 8-LlNE DECODER 

OR 

I-LINE TO 8-LlNE DEMULTIPLEXER 

OUTPUTS 

STROBE 

G 1Yl 
SELECT 

OR DATA 
(0) (1) (2) (3) (4) 

1Y2 c* B A G§ 2VO 2Vl 2V2 
lV3 X X X H H H H 

L L L L L H H 
I-LINE TO 8-LlNE DEMULTIPLEXER L L H L H L H 

DMUX 
2VO L 'H L L H H L 

1131 2Vl 
A 

(31 2V2 
B 

2V3 
C 

L H H L H H H 

H L L L H H H 

H L H L H H H 

1YO H H L L H H H 

G 1Yl H H H L H H H 

lV2 

1Y3 * C = inputs 1 C and 2C connected together 
§ G = inputs 1 G and 2G, connected together 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown on logic symbols are for 0 and N packages only. 

2V3 lVO 

H H 

H H 

H H 

H H 

L H 

H L 
H H 

H H 

H H 
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H 

H 

H 

H 

L. 

H 

2V3 

H 

H 

H 

H 

L 

H 

(5) (6) (7) 

lVl lV2 lV3 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

L H H 

H L H 

H H L 



SN74ALS156 
DUAL 2-LlNE TO 4-LlNE DECODER/DEMULTIPLEXER 

WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range .................... • . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature. range ......................................... - 65°C to 1 50°C 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VOH High-level output voltage 5.5 V 

IOL Low-level output current 8 mA 

TA Operating free-air temperature 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK Vee ~ 4.5 V. II ~ -18 mA -1.5 V 

Vec ~ 4.5 V, IOL ~ 4 mA 0.25 0.4 
VOL V 

Vee ~ 4.5 V, IOL ~ 8 mA 0.35 0.5 

IOH Vee ~ 4.5 V, VOH ~ 5.5 V 0.1 mA 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 ~A 

IlL Vee ~ 5.5 V, VI ~ 0.4 V -0.1 ~A 

leeL Vee ~ 5.5 V 5 9 mA 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. 

switching characteristics:l: 

Vcc = 5 V, vcc - 4.5 V to 5.5 V, 

Cl = 50 pF, Cl - 50 pF, 
PARAMETER FROM TO Rl = 500 [I, Rl - 500 [I, UNIT 

TA = 25°C TA - DOC to 70°C 

TYP MIN MAX 

tpLH 30 13 55 
A, 8 1Y, 2Y ns 

tpHL 12 6 25 

tpLH 38 18 50 
le 1Y ns 

tpHL 12 6 23 

tpLH 
10 

24 13 38 
lY ns 

tpHL 13 6 22 

tPLH 
2e,20 

24 13 38 
2Y ns 

tpHL 13 6 22 

+ For load circuits and voltage waveforms see Section 1. 
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SN54ALS157, SN54ALS158, SN54AS157, SN54AS158 
SN74ALS157, SN74ALS15t SN74AS157, SN74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

• Buffered Inputs and Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These monolithic data selectors/multiplexers 
contain inverters and drivers to supply full data 
selection to the four output gates. A separate 
strobe input (G) is provided. A 4-bit word is 
selected from one of two sources and is routed 
to the four outputs. The' ALS 157 and 'AS 157 
present true data whereas the 'ALS 158 and 
'AS 158 present inverted data to minimize 
propagation delay time. 

The SN54' family is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C. The SN74' family is 
characterized for operation from OOC to 70°C. 

logic symbols t 

'ALS157:AS157 

lA 
lY 

18 
2A 171 2Y 
28 
3A 1111 

191 
1101 3Y 

38 
4A 1141 1121 4Y 48 1131 

'ALS158, 'AS158 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers shown are for D. J, and N packages. 

PRODUCTION DATA d.cumenl. c.nlain 
information current as of publication date. 

D2661, APRIL 1982-REVISED MAY 1986 

SN54ALS', SN54AS' ... J PACKAGE 
SN74ALS', SN74AS' ... 0 DR N PACKAGE 

STROBE 

G 
H 

L 

L 

L 

l 

(TOP VIEW! 

AlB VCC 
1A G 
1B 4A 

1Y 4B 

2A 4Y 

2B 3A 

2Y 3B 

GND 3Y 

SN54AlS', SN54AS' ... FK PACKAGE 

(TOP VIEW! 

1B 4 

1Y 5 

NC 6 

2A 

2B 8 

«~u 1:3 
~I« z >!<.!J 

3 2 1 2019 

9 10 11 1213 

18 

17 

16 

15 

14 

NC - No internal connection 

FUNCTION TABLE 

4A 

4B 

NC 
4Y 

3A 

INPUTS OUTPUT Y 

SelECT 
DATA 

'AlS157 'AlS158 

AlB A B 'AS157 'AS158 

x X X L H 

L L X L H 

L H X H L 

H X L L H 

H X H H L 

Copyright © 1982, Texas Instruments Incorporated 

til 
.~ 
:::l 
CJ ... 

C3 
(Jl 

<C 
"C 
C 
CO 

(Jl 
....I 
<C 

:fod~:.:ont::ut:::::if=:a~~~~ser :'~::~r~ 
Production proclssing does not necessariT, 
include testing of all parameters. 

TEXAS • 
INSTRUMENTS 

2-141 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 



• » 
r-en 
C» 
:::::I 
Q. 

» en 
(') 
~' 
(') 
C 
;::;" 
(II 

SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

logic diagrams (positive logic) 
'ALS157 

12) 
1A 

13) 
1B 

15) 
2A 

16) 
2B 

111) 
3A 

3B 
110) 

114) 
4A 

113) 
4B 

STROBE G 
115) 

SELECT AlB 
11) 

12) 
'ALS158 

1A 

1B 
13) 

15) 
2A 

2B 
16) 

111) 
3A 

IHi) 
3B 

114) 
4A 

113) 
4B 

STROBE G 
115) 

SELECT AlB 
11) 

Pin numbers shown are for D, J, and N packages. 
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SN54AS157, SN54AS158, SN74AS157, SN74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

logic diagrams (positive logic) 'AS157 

lA ..!:(2:.:.)--------:===:r~ 

18 .::(3~)------------i;~==~~ 

2A ~(5:.:.) _______ -4_~4-~~ 

28 
(6) 

3A 
(11) 

38 
(10) 

4A 
(14) 

48 
(13) 

'AS158 

lA 
(2) 

18 
(3) 

2A 
(5) 

28 
(6) 

3A 
(11) 

38 
(10) 

4A 
(14) 

48 
(13) 

II 

TEXAS .. 
INSTRUMENTS 

2-143 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



II 

SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS157, SN54ALS158 ........... -55°e to 125°e 

SN74ALS157, SN74ALS158 ............... ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS157 SN74ALS157 

SN54ALS158 SN74ALS158 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current 0.4 0.4 rnA 

IOL Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALSI57 SN74ALS157 

PARAMETER TEST CONDITIONS SN 54ALS I 58 SN74ALSI58 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee - 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH Vee - 4.5 V to 5.5 V, IOH - 0.4 rnA vcc- 2 vcc- 2 V 

Vee = 4.5 V, IOL = 4 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, IOL - 8 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 rnA 

lot Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

I 'ALSI57 6 II 6 11 
ICC I 'ALSI58 Vee = 5.5 V, See Note 1 

5 10 
rnA 

5 10 

t All typical values ae at Vee = 5 V, T A = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, lOS. 
NOTE 1: ICC is measured with 4.5 V applied to all inputs and all outputs open. 
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SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

, ALS157 switching characteristics (see Note 2) 

Vcc - 5 V, vcc - 4.5 V to 5.5 V, 
CL - 50 pF, CL - 50 pF, 

FROM TO RL - 500 (1, RL-500(1 

PARAMETER (lNPUTI (OUTPUTI TA - 25°C TA - MIN to MAX UNIT 

'ALS157 SN54ALS157 SN74ALS157 

TYP MIN MAX MIN MAX 

tpLH 9 4 17 4 14 
A or B Y ns 

tpHL 6 2 15 2 12 

tpLH 
"AlB 

15 7 28 7 24 
Y ns 

tpHL 9 4 16 4 13 

tPLH 14 7 25 7 20 
G Y ns 

tpHL 10 4 18 4 13 

, ALS 158 switching characteristics (see Note 2) 

Vcc - 5 V, Vcc - 4.5 V to 5.5 V, 
CL - 50 pF, CL - 50 pF, 

FROM TO RL - 500O, RL-500(1 

PARAMETER (lNPUTI (OUTPUTI TA - 25°C TA - MIN to MAX UNIT 

'ALS158 SN54ALS158 SN74ALS158 

TYP MIN MAX MIN MAX 

tpLH 
A or B Y 

9 4 18 4 15 

tpHL 5 2 12 2 8 
ns 

tpLH 
"AlB y 13 5 22 5 18 

tpHL 13 5 22 5 18 
ns 

tPLH 
G 

13 5 22 5 18 
Y ns 

tpHL 13 5 22 5 18 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS157, SN54AS158, SN74AS157, SN74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................... , . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS157, SN54AS158 ............. -55°C to 125°C 

SN74AS157, SN74AS158 ................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS157 SN74AS157 

SN54AS158 SN74AS158 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL . Low~level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 rnA 

IOL Low-level output current, 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS157 SN74AS157 

PARAMETER TEST CONDITIONS SN54AS158 SN74AS158 UNIT 

MIN n"pt MAX MIN Typt MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -2 rnA vcc- 2 vcc- 2 V 

VOL Vee = 4.5 V, IOL = 20 rnA 0.35 0.5 0.35 0.5 V 

AlB 0.2 0.2 
II 

A, B, or G 
Vee = 5.5 V, VI = 7 V rnA 

0.1 0.1 

IIH 
AlB 

A, B, or G 
Vee = 5.5 V, VI = 2.7 V 

40 40 

20 20 
~A 

AlB -1 -1 
IlL 

A, B or G 
Vee = 5.5 V, VI = 0.4 V rnA 

-0.5 -0.5 

IO~ Vee' = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

'AS157 17.5 28 17.5 28 
lee 

'AS158 
Vee = 5.5 V rnA 

15.6 22.5 15.6 22.5 

t All typical values are at Vee = 5 V, TA = 25 ce. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current,los. 
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SN54AS157, SN54AS158, SN74AS157, SN74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

• AS 157 switching characteristics ,(see Note 2) 

Vcc - 4,5 V to 5,5 V. 

CL - 50 pF. 
FROM TO RL = 500 n. 

PARAMETER UNIT 
IINPUT) IOUTPUT) TA = MIN to MAX 

SN54AS157 SN74AS157 

MIN MAX MIN MAX 

tpLH 1 7.5 1 6 
A or B Y ns 

tpHL 1 6.5 1 5.5 

tpLH 
AlB 

2 12 2 11 
Y ns 

tpHL 2 12 2 10 

tpLH G 2 12.5 2 10.5 
Y ns 

tpHL 2 8.5 2 7.5 

• AS 158 switching characteristics (see Note 2) 

VCC - 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL - 500 n. 
PARAMETER UNIT 

liN PUT) (OUTPUT) TA = MIN to MAX 

SN54AS158 SN74AS158 

MIN MAX MIN MAX 

tpLH 1 6 1 5 
A or B Y ns 

tpHL 1 5.5 1 4.5 

tpLH 
A/8 

2 11 2 9.5 
Y ns 

tpHL 2 11.5 2 10.5 

tPLH G 2 8 2 6.5 
Y ns 

tpHL 2 11.5 2 10 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 

U) ... 
':; 
CJ ... 
(3 
en 
<C 
"C c: 

CO 
en 
....I 
<C 

TEXAS • 
INSTRUMENlS 

2-147 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



• 

2-148 i. 



SN54ALS160B THRU SN54ALS163B, SN54AS160 THRU SN54AS163 
SN74ALS160B THRU SN74ALS163B, SN74AS160 THRU SN74AS163 

SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Synchronous Counting 

• Synchronously Programmable 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mll DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These synchronous. presettable counters feature an internal carry 
look-ahead for application in high-speed counting designs. The 
'ALS160B, 'ALS162B, 'AS160, and 'AS162 are decade counters, 
and the 'ALS161B, 'ALS163B, 'AS161, and 'AS163 are 4-bit 
binary counters. Synchronous operation is provided by having all 
flip-flops clocked simultaneously so that the outputs change 
coincident with each other when so instructed by the count-enable 
inputs and internal gating. This mode of operation eliminates the 
output counting spikes that are normally associated with 
asynchronous (ripple clock) counters. A buffered clock input 
triggers the four flip-flops on the rising (positive-going) edge of 
the clock input waveform. 

These counters are fully programmable; that is, they may be preset 
to any number between 0 and 9, or 15. As presetting is 
synchronous, setting up a low level at the load input disables the 
counter and causes the outputs to agree with the setup data after 
the next clock pulse regardless of the levels of the enable inputs. 

02661. APRil 1982-REVISED MAY 1986 

SN54ALS·. SN54AS' ... J PACKAGE 
SN74ALS', SN74AS' ... D OR N PACKAGE 

ITOP VIEWI 

CLR VCC 
CLK RCO 

A QA 
B QB 
C QC 
D QD 

ENP ENT 
GND LOAD 

SN54ALS', SN54AS' ... FK PACKAGE 

(TOP VIEW) 

~Ia: uo 
..J ..J U uu 
uu z>a: 
3 2 1 2019 

A 4 18 

B 5 17 

NC 6 16 

C 7 15 

D 8 14 

9 10111213 

no 0 U 10 f-Zzz«z 
w(!) OW 

..J 

NC-No internal connection 

The clear function for the 'ALS160B, 'ALS161 B, 'AS160, and 'AS161 is asynchronous and a low level at the clear 
input sets all four of the flip-flop outputs low regardless of the levels of the clock, load, or enable inputs. 

The clear function for the 'ALS162B, 'ALS163B, 'AS162, and 'AS163 is synchronous and a low level at the clear 
input sets all four of the flip-flop outputs low after the next clock pulse regardless of the levels of the enable inputs. 
This synchronous clear allows the count length to be modified easily by decoding the Q outputs for the maximum 
count desired. The active-low output of the gate used for decoding is connected to the clear input to synchronously 
clear the counter to 0000 (LLLL). 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both count
enable inputs (ENP and ENT) must be high to count, and ENT is fed forward to enable the ripple carry output. The 
ripple carry output (RCO) thus enabled will produce a high-level pulse while the count is maximum (9 or 15 with QA 
high). This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. Transitions at 
the ENP or ENT are allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54ALS160B through SN54ALS163B and SN54AS 160 through SN54AS 163 are characterized for operation 
over the full military temperature range of -55 DC to 125 DC. The SN74ALS160B through SN74ALS163B and 
SN74AS160 through SN74AS163 are characterized for operation from ODC to 70DC. 

Copyright © 1982 by Texas Instruments Incorporated 
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SN54ALS160B, SN54ALS162B, SN54AS160, SN54AS162 
SN74ALS160B, SN74ALS162B, SN74AS160, SN74AS162 
SYNCHRONOUS 4·BIT DECADE COUNTERS . 

logic symbols t 
'AlS160B AND 'AS160 DECADE 

COUNTERS WITH DIRECT CLEAR 

'AlS162B AND 'AS162 DECADE 

COUNTERS WITH SYNCHRONOUS CLEAR 

CTRDIV10 CTRDIV10 

(15) 
RCO 

ENT 
3CT = 9 

ENT 
3CT = 9 

ENP ENP 

ClK ClK 

(14) 
A QA 

B 
(13) 

aB 

C 
(12) 

ac 

0 
(6) 

[8J aD 

A 
(3) 

B 
(4) 

C 
(5) 

D 
(6) 

[2J 

[4J 

[8J 

• ALS 1608 and • AS 160 logic diagram (positive logic) 
1 ClR ( ) 

ENT 
ENP 

ClK 

A 

B 

C 

o 

(9) 

~ 

~ (2) $' 

(3) 

(4) 

(5) 

(6) 

-" 
v 

(15) 

..... 
v -

~ 
r<>Cl ~ 
r< 10 

~~~ 
.~ " 

~~ -
-< Cl ~ 
-< 10 

~1 
/L ...... -

-

~~ >Cl~ 10 

~~ 

YL 
~~ - p!!L ~ ~>C1 J f-<lD 

~ . R -
/L 
...... 

tThese symbols are in accordance with ANSI/IEEE Std 9'~1984 and lEe Publication 617~12. 
Pin numbers shown are for 0, J, and N packages. 

RCO 

(15) 
RCO 

QA 

(12) aB 

(11) Qc 
QD 

'ALS162B and 'AS162 decade counters are similar; however the clear is synchronous as shown for the 'ALS163B and 'AS163 binary counters. 
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logic symbols t 

ENT 

ENP 

ClK 

A 

B 

C 

o 

'AlS1S1B and 'AS1Sl BINARY 

COUNTERS WITH DIRECT CLEAR 

CTRDIV1S 

SN54ALS161B, SN54ALS163B, SN54AS161, SN54AS163 
SN74ALS161B, SN74ALS163B, SN74AS161, SN74AS163 

SYNCHRONOUS 4·BIT BINARY COUNTERS 

'AlS1S3B AND 'AS163 BINARY 

COUNTERS WITH SYNCHRONOUS CLEAR 

CTRDlV1S 

erR 
UiAo 

RCO RCO 
ENT 

ENP 

ClK 

A OA 

B °B 
C Dc (11) 
0 00 

'ALS163B and 'AS163 logic diagram (positive logic) 

A (3) 

B (4) 

C (5) 

o (S) 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 

(15) RCO 

(14) 
QA 

(13) 0B 

(12) Qc 

(11) 
Qo 

'ALS161 Band' AS161 synchronous binary counters are similar; however the clear is asynchronous as shown for the' ALS160B and' AS160 decade counters. 

EJ 
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'5 
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l> 
r 
en 
I» 
:::J 
Cl. 

l> 
en 
n 
::;' 
(") 
I: 
::+' 
r.n 

SN54ALS160B. SN54ALS162B. SN54AS160. SN54AS162 
SN74ALS160B. SN74ALS162B. SN74AS160. SN74AS162 
SYNCHRONOUS 4·BIT DECADE COUNTERS 

typical clear, preset, count, and inhibit sequences 

DATA 
INPUTS 

OUTPUTS 

'ALS160B, 'AS160, 'ALS162B, 'AS162 

Illustrated below is the following sequence: 
1. Clear outputs to zero (' ALS 1606 and I AS 160 are asynchronous; 'ALS 1628 and' AS 162 are synchronous) 
2. Preset to BCD seven 
3. Count to eight, nine, zero, one, two, and three 
4. Inhibit 

CLii~ , 
I u 

L= 
c= 
c= 

D ,- --____ ~~--------~I. 
CLK 

ENP 

ENT 

°A 

°B 

°c 

°D 

RCa 

I 

I -, 
I 

-, 
I 

---, 
.......! 

---, 
I 

---; 
I 

, , -, 
_I 

I , , 
, I , 

i-.Sl I I , ________________ ..J 

---/ ' I _I-.SI ______________________________ __ 
I I , , 

i rl ----~ 
I I ~----------~----------------------

I 
I 

I I r--1 
----~~I---+I---+--~I 1~----------_7-------------------I ] : 7 • 8 9 0 2 3: I I I .... >----- COUNT ---~, .. I-· --- INHIBIT 

SYNC PRESET 
CLEAR 

ASYNC 
CLEAR 
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SN54ALS161B, SN54ALS163B, SN54AS161, SN54AS163 
SN74ALS161B, SN74ALS163B, SN74AS161, SN74AS163 

SYNCHRONOUS 4·BIT BINARY COUNTERS 

typical clear, preset, count, and inhibit sequences 

'AlS161B, 'AS161, 'AlS163B, 'AS163 

Illustrated below is the following sequence: 
1. Clear outputs to zero ('ALS161B and 'AS161 are asynchronous; 'ALS163B and 'AS163 are synchronous} 
2. Preset to binary twelve 
3. Count to thirteen, fourteen, fifteen, zero, one, and two 
4. Inhibit 

u 
A r-

'--
B 

r-
DATA I 
'NPUTS c---1 I 

L_ 

o-.l I --
L_ 

ClK 

ENP 

ENT 

I 
QA 

-, -, 
~ -' 

QB 
-, -, 
-' -' OUTPUTS 

QC -, -'---1 
~_I , , 

QO 
-, :----1 -' I I I 

I I !l RCO I I 
I :12 13 14 15 0 2 
I 

I I I- COUNT 01- INHIBIT 

SYNC PRESET 
CLEAR 

ASYNC 
CLEAR 

II 
II) 

.t:: 
::l 
CJ ... 
(3 
(/) 

« 
"C 

s:::: 
ca 

(/) 
....I « 
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II 

SN54ALS160B THRU SN54ALS163B 
SN74ALS160B THRU SN74ALS163B 
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vee ................................................................. 7 V 
Input voltage ..... '.' ............................ : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS160B thru SN54ALS163B ............... -55°C to 125°C 

SN74ALS160B thru SN74ALS163B .................. ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS160B SN74ALS160B 

THRU THRU 

SN54ALS163B SN74ALS163B UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10L Low-level output current 4 8 mA 

fclock Clock frequency 0 22 0 40 MHz 

CLK high or low 20 12.5 
tw Pulse duration 

'ALS160B, 'ALS161B 20 15 
ns 

CLR low 

A, B, C, D 20 15 

LOAD 20 15 

I 'ALS160B, 'ALS161B 25 15 

Setup time 
ENP, ENT I 'ALS162B, 'ALS163B 20 15 

tsu 
before CLKt 'ALS160B, 'ALS161B eLR inactive 10 10 

ns 

'ALS 162B, 'ALS 163B I CLR low 20 15 

I eLR high (inactive) 10 10 

th Hold time, all synchronous inputs after eLKt 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS160B SN74ALS160B 

PARAMETER TEST CONDITIONS 
THRU 

SN54ALS163B 

THRU 

SN74ALS163B 
UNIT 

MIN Typt MAX MIN TYpt MAX 

VIK Vec - 4.5 V, II - 18 mA 1.5 1.5 V 

VOH Vee - 4.5 V to 5.5 V, 10H - -0.4 mA VCC- 2 VCC-2 V 

VCC - 4.5 V, 10L - 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vec - 4.0 V, 10L - 8 mA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI-2.7V 20 20 ~A 

IlL Vee - 5.5 V, VI - 0.4 V 0.2 0.2 mA 

10* Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

ICC VCC - 5.5 V 12 21 12 21 rnA 

tAli typical values are at Vee = 5 V, TA = 25°C. 
iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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SN54ALS160B THRU SN54ALS163B 
SN74ALS160B THRU SN74ALS163B 

SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

'ALS160B, 'ALS161B switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 

FROM TO 
RL - 500 n. 

PARAMETER TA - MIN to MAX 
(INPUT) (OUTPUT) 

SN54ALS160B SN74ALS160B 

SN54ALS161B SN74ALS161B 

MIN MAX MIN MAX 

fmax 22 40 

tpLH 
CLK RCO 

5 34 5 20 

tpHL 5 27 5 20 

tpLH 
CLK Any Q 

4 19 4 15 
tpHL 6 25 6 20 

tpLH 
ENT 

3 18 3 13 
RCO 

tpHL 3 17 3 13 

tpHL CLR Any Q 8 27 8 24 

tpHL CLR RCO 11 32 11 23 

, ALS 162B, 'ALS 1638 switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 

FROM TO 
RL - 500 n. 

PARAMETER TA - MIN to MAX 
(INPUT) (OUTPUT) 

SN54ALS162B SN74ALS162B 

SN54ALS163B SN74ALS163B 

MIN MAX MIN MAX 

fmax 35 
tpLH 

CLK 
5 

RCO 
tpHL 5 
tpLH 

CLK 
4 

tpHL 
Any Q 

6 
tpLH 

ENT RCO 
3 

tpHL 3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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40 
25 5 20 
25 5 20 
18 4 15 
25 6 20 

16 3 13 
16 3 13 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 
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SN54AS160 THRU SN54AS163 
SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vc:e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS160 thru SN54AS163 .. . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS160 thru SN74AS163 ...................... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54AS160 SN74AS160 

THRU THRU 

SN54AS163 SN74AS163 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 O.B V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

fclock Clock frequency 0 65 0 75 MHz 

Pulse duration 
CLK high or low 7.7 6.7 

tw 
'ASI60, 'ASI61 CLR low 10 8 

ns 

A, B, C, D 10 8 
LOAO 10 8 

Setup time ENP, ENT 10 8 
tsu 

before CLKt 'ASI60, 'AS161 crrl inactive 10 8 
ns 

'ASI,62, 'AS163 
ICLR low 14 12 
I CLR high linactive) 10 9 

th Hold time, all synchronous inputs after CLK t 2 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS160 SN74AS160 

PARAMETER TEST CONDITIONS 
THRU 

SN54AS163 

THRU 

SN74AS163 
UNIT 

MIN Typt 'MAX MIN Typt MAX 

VIK VCC = 4.5 V, II = -18mA -1.2 1.2 V 

VOH VCC - 4.5 V to 5.5 V, IOH - -2 mA vCC- 2 VCC-2 V 

VOl Vee = 4.5 V, 10L = 20 mA 0.25 0.5 0.25 0.5 V 
[QAlj 0.3 0,3 

II ENT VCC = 5.5 V, VI = 7 V 0.2 0.2 mA 
All other 0.1 0.1 
LOAD 60 60 

IIH ENT VCC = 5.5 V, VI = 2.7 V 40 40 ~A 

All other 20 20 
LOAD -1.5 -1.5 

IlL ENT VCC = 5.5 V, VI = 0.4 V -1 -1 mA 
All other -0.5 -0.5 

10* VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICC VCC - 5.5 V 35 53 35 53 mA 

tAli typical values are at Vee =' 5 V, TA = 25°C. I 

:l:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS160 THRU SN54AS163 
SN74AS160 THRU SN74AS163 

SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

'AS160, 'AS161 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 500 Il. 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54AS160 SN74AS160 

SN54AS161 SN74AS161 

MIN MAX MIN MAX 

fmax 65 75 MHz 

tpHL RCO 2 14 2 12.5 

tpLH CLK RCO (with LOAO high) 1 8.5 1 8 ns 

tpLH RCO (with LOAD low) 3 17.5 3 16.5 

tplH 1 7.5 1 7 
ClK Any Q ns 

tPHl 2 14 2 13 

tplH 
ENT RCO 

1.5 10 1.5 9 
ns 

tpHl 1 9.5 1 8.5 

tpHl CLR Any Q 2 14 2 13 ns 

tpHl ClR RCO 2 14 2 12.5 ns 

'AS162, 'AS163 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

FROM TO 
RL = 5000. 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54AS162 SN74AS162 

SN54AS163 SN74AS163 

MIN MAX MIN MAX 

fmax 65 75 MHz 

tpHl RCO 2 14 2 12.5 

tPLH ClK RCO (with lOAD high) 1 8.5 1 8 ns 

tpLH RCO (with lOAD low) 3 17.5 3 16.5 

tpLH 
ClK 

1 7.5 1 7 
Any Q ns 

tpHl 2 14 2 13 

tpLH 1.5 10 1.5 9 
ENT RCO ns 

tpHL 1 9.5 1 8.5 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1, 
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SN54ALS160B THRU SN54ALS163B, SN54AS160 THRU SN54AS163 
SN74ALS160B THRU SN74ALS163B, SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

TYPICAL APPLICATION DATA 

N·BIT SYNCHRONOUS COUNTERS 

This application demonstrates how the ripple mode carry circuit (Figure 1) and the carry-look-ahead circuit (Figure 2) can 
be used to implement a high-speed N-bit counter. The 'ALS160B, 'AS160, 'ALS162B, and 'AS162 will count in BCD and 
the' ALS161 B, 'AS161, 'ALS163B, and' AS163 will count in binary. When additional stages are added, the fMAX decreases 
in Figure 1, but remains unchanged in Figure 2. 

CLEAR ILl 

COUNT (HI 
DISABLE IL I 

LOAD (L I 

COUNT (HI 
DISABLE IL 1-

CLOCK -

\ 

LSB 

eLR r-.. CT=O eTR 
LOAD ..... M, 

ENT 
G3 3CT=MAX 

ENP G4 
eLK 

C51T.3,4+ 

A- 1,50 

B-
e-
0-

I eLR ,.... CT=O eTR 
LOAD r0-

M' 

~ G3 3CT=MAX 
ENP 

G4 
eLK 

C51T.3,4+ 

A ---11,50 

B 
e 

0--1 

I eLR r-.. 
CT=O 

eTR 

LOAD ...... M, 

~ G3 3cr'=MAX 
ENP 

GO 
eLK 

C5/T.3,4+ 

A 1,50 

B 
e 
0 

I eLR r-. CT=OCTR 
LOAD ..... M' 
~ G3 3CT = MAX 

ENP 
GO 

eLK 
C51T.3,4+ 

A--I 1,50 

B--I 
e---; 

0--1 

V 
TO MORE SIGNIFICANT STAGES 

~ 

t--°A 
t--0B 
t--oe 
t--oo 

~ 

t--aA 
l--aB 
t--ae 
t--ao 

~ 

aA 
a. 
Oe 
aD 

~ 

t--aA 
a. 

t--ac 
aD . 

I 

fMAX ~ ll1CLK to RCO tPLHI + lENT to RCO tPLHI IN - 21 + lENT tsul 

FIGURE 1 

CLEAR ILl 

COUNT (HI 
DISABLE IL I 

CLOCK 

LOADIL I-

\ 

LS. 

eLR r-.. CT=O eTR 

LOAD ..... M' ENT G3 3CT=MAX ~ 
ENP GO 
eLK 

C5/T.3,4+ 

A 1,50 t--aA 

• t-- a • 
e I--ae 

f-- 0 t-- aD 

eLR "'" CT=O eTR 
LOAD '"'" M' 
~ G3 3CT=MAX ~ 

ENP 
GO 

eLK 
C5/T.3,4+ 

A--I 1,50 t--aA 
B--I l--aB 
e ---; t--ac 
0--1 t--ao 

eLR l"" . CTR 
CT=O 

LOAD ,..... 
M' ENT 
G3 ~ 3CT=MAX 

ENP 
GO 

eLK 
CS/T,3,4+ 

A--I 1,50 DA 
B--I aB 
e--l DC 

0--1 aD 

eLR CT=O eTR 
LOAD ...... M' ENT 

G3 3CT=MAX ~ ENP 
GO 

eLK 
C5/T.3,4+ 

A 1,50 aA 
B a. 
c ac 
0 aD 

V 
TO MORE SIGNIFICANT STAGES 

fMAX ~ l/CLK to RCO tpLHI + IENP tsul 

FIGURE 2 
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PRODUCT 
PREVIEW 

SN54ALS164, SN74ALS164 
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS 

• AND-Gated (Enable/Disable) Serial Inputs 

• Fully Buffered Clock and Serial Inputs 

• Direct Clear 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These B-bit shift registers feature AND-gated serial inputs and an 
asynchronous clear. The gated serial inputs IA and B) permit 
complete control over incoming data as a low at either input 
inhibits entry of the new data and resets the first flip-flop to the 
low level at the next clock pulse. A high-level input enables the 
other input, which will then determine the state of the first flip
flop. Data at the serial inputs may be changed while the clock is 
high or low, provided the minimum setup time requirements are 
met. Clocking occurs on the low-to-high-Ievel transition of the 
clock input. All inputs are diode-clamped to minimize 
transmission-line effects. 

The SN54ALS 164 is characterized for operation over the full 
military temperature range of - 55°C to 1 25°C. The 
SN74ALS164 is characterized for operation from 0 °C to 70°C. 

02661, APRIL 1982-REVISED MAY 1986 

SN54ALS164 ... J PACKAGE 
SN74ALS164 ... 0 OR N PACKAGE 

(TOP VIEW) 

A VCC 
B OH 

OA OG 
OB OF 
Oc OE 
OD CLR 

GND CLK 

SN54ALS164 ... FK PACKAGE 

(TOP VIEW) 

U u U :c 
m<l:z>O 

3 2 1 20 19 

4 18 

5 17 

6 16 

7 15 

8 14 

9 10 111213 

c C U !o<:1CI: OZZ...J...J 
(!) UU 

NC-No Internal connection 

logic symbol t 

FUNCTION TABLE 

INPUTS OUTPUTS 

CLEAR CLOCK A B OA 0B" .OH 
L X X X L L 

H L X X QAO QBO 
H t H H H QAn 
H t L X L QAn 
H t X L L QAn 

H = high level (steady state), L = low levet (steady state) 

X = irrelevant (any input, including transitionsl 

t = transition from tow to high level. 

L 

QHO 

QGn 

QGn 

QGn 

0AO, Qeo, 0HO. = the level of QA. 0e, or QH. respectively, before the 
indicated steady-state input conditions were established. 

0An' QGn = the level of QA or QG before the most-recent t transition 

of the clock; indicates a one-bit shift. 

CIA 
ClK 

A (3) 

B 
QA 

14) 
OB 

15) 
Oc 

16) 
QD 

110) 
QE 

1111 
OF 

112) 
QG 

113) 
QH 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D. J and N packages. 

Copyright © 1982. Texas Instruments Incorporated 
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II 

SN54ALS164, SN74ALS164 
8-BIT-PARALLEL-DUT SERIAL SHIFT REGISTERS 

logic diagram (positive logic) 

CLEAR~(~9)~----~~>-~~----~~-----1~----~f-----~f-----~f-------~------' 
CLOCK-(~8)~--~~~---+---e---+---e~-t---1~~r--1~~r--1~~r--1~--~--' 

(3) 

OUTPUT 

°A 

(4) 

OUTPUT 

°B 

(5) 

OUTPUT 

Oc 

(6) 

OUTPUT 

°D 

(10) 

OUTPUT 

°E 

111) 

OUTPUT 

OF 

112) 

OUTPUT 

°G 

113) 

OUTPUT 

QH 

l> Pin numbers shown are for D, J, and N packages. 

r
m 

typical clear, shift, and clear·sequences 

ClEAR-U 
I ~ 
I I 

~-------------+:------------SERIAL { A 
INPUTS 

----T'----------~ 

OUTPUTS 

CLOCK 

I 

I 
I 

---1 QA ___ ~I ____________________ ~ 

---, Q" ___ ~I~ ______________________ _J 

~~------~----~---
~------~--------------------, Qc ___ ~)~ __________________________ _J ~~~----------------

~~,------------------
---, 

Q D ~)~ ______________________________ .....J 

I ---, Q, __ ~I~ __________________________________ _J Ln _______________ _ 
---, QF ___ ~)~ ______________________________________ ~ 

---, QG ___ ~) ____________________________________________ __J 

I ---..... ' ________________________________ _In' 
Q H ___ I • \... ______________ _ 

I 
CLEAR CLEAR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS164 ............................. - 55 °e to 125 °e 

SN74ALS164 .................................. 0 °e to 70 °e 
Storage temperature range -65°eto 150 0 e 
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SN54ALS164, SN74ALS164 
8-BIT-PARALLEL-OUT SERIAL SHIFT REGISTERS 

recommended operating conditions 

SN54AlS164 SN74AlS164 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

10l Low-level output current 4 8 mA 

fclock Clock frequency MHz 

elR low 

tw Pulse duration elK high ns 

elK low 

Setup time 
SH/lD 

tsu Data ns 
before elK I 

CLR inactive 

th Hold time, data after ClK t 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS164 SN74AlS164 
PARAMETER TEST CONDITIONS 

Typt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vce ~ 4.5 V, II ~ -18 mA - 1.5 -1.5 V 

VOH Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 mA VCC- 2 VCC-2 V 

Vee ~ 4.5 V, 10l ~ 4 mA 0.25 0.4 0.25 0.4 
Val V 

Vee ~ 4.5 V, 10l ~ 8 mA 0.35 0.5 

II Vee ~ 5.5 V, VI ~7V 0.1 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 "A 
III Vee ~ 5.5 V, VI ~ 0.4 V -0.1 -0.1 mA 

lot Vce ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 mA 

lec Vce ~ 5.5 V See Note 1 10 10 mA 

tAli typical values are at Vee = 5 V, TA "'" 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

NOTE 1: With 4.5 Volts applied to the serial input and all other inputs except the clock grounded, ICC is measured after a clock transition from 0 to 4.5 volts. 

switching characteristics (see Note 2) 

Vcc ~ 4.5 V to 5.5 V, 

Cl ~ 50 pf, 

PARAMETER 
FROM TO Rl ~ 500 Il. 

(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54AlS164 SN74AlS164 

MIN Typt MAX 

fmax 60 

tpHl ClR Any Q 12 

tPlH 10 
elK Any Q 

tpHl 11 

tAli typical values are at Vec = 5 V, TA '= 25°C. 

NOTE 2: load circuit and voltage waveforms are shown in Section 1. 

Additional information on these products can be obtained from the factory as it becomes available. 
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MIN Typt MAX 

60 

12 

10 

11 

UNIT 

MHz 

ns 

ns 
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PRODUCT 
PREVIEW 

• Complementary Outputs 

• Direct Overriding Load (Data) Inputs 

• Gated Clock Inputs 

• Parallel-to-Serial Data Conversion 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The' ALS 165 is an 8-bit serial shift register that. 
when clocked. shifts the data toward serial 
output OH, Parallel-in access to each stage is 
provided by eight individual direct data inputs 
that are enabled by a low level at the SH/LD 
input. The' AlS 165 also features a clock inhibit 
function and a complemented serial output OH. 

Clocking is accomplished by a low-to-high 
transition of the ClK input while SH/lD is held 
high and ClK INH is held low. The functions of 
the ClK and ClK INH (clock inhibit) inputs are 
interchangeable. Since a low ClK input and a 
low-to-high transition of ClK INH will also 
accomplish clocking. ClK INH should be 
changed to the high level only while the ClK 
input is high, Parallel loading is inhibited when 
SH/lD is held high. The parallel inputs to the 
register are enabled while SH/lD is low 
independently of the levels of ClK. ClK INH. or 
SER inputs. 

The SN54AlS 165 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C, The SN74AlS165 is 
characterized for operation from O°C to 70°C, 

FUNCTION TABLE 

INPUTS 

ClK FUNCTION 
SH/lO ClK 

INH 

L X X PARALLEL LOAD 

H H X NO CHANGE 

H X H NO CHANGE 

H L i SHIFT 

H 1 L SHIFT 

SHIFT -content of each internal register shifts 
toward serial output QH. Data at serial input is 
shifted into first register. 

SN54ALS165, SN74ALS165 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 

02661, JUNE 1982-REVISED MAY 1986 

SN54ALS165 ... J PACKAGE 
SN74AlS165 ... 0 OR N PACKAGE 

ITOP VIEW I 

SH/LD VCC 
ClK ClK INH 

E D 
F C 
G B 
H A 

OH SER 
GND QH 

SN54ALS165 ... FK PACKAGE 

ITOP VIEW I 

E 4 

F 5 

NC 6 

G 7 

H 8 

J: 

10 Z 
~ ~ u~ 
.....J :::r: u U-I 
UUlZ>U 

3 2 1 20 19 

9 1011 12 13 

J:O U J:a: 
10 ~ Z 0 lJj 

18 

17 

16 

15 

14 

NC - No internal connection 

NC 

B 

logic symbol t 

SHiro 

ClK INH 

ClK 

SER 

A 
111) 

B 
112) 

c (13) 

0 
(14) 

E 
(3) 

(4) 

G 
15) 

H 161 

SRGS 

C2/,. 

10 

10 . 
19) 

17) ~H 
QH 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers are for 0, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS165, SN74ALS165 
PARALLEL·LOAD 8·BIT SHIFT REGISTERS 

logic diagram (positive logic) 

B c D G 

l> Pin numbers are for D, J, and N packages. 

r 
t/) 

C» 
:::::I 
c.. 

typical shift. load. and inhibit sequences 

l> 
t/) 
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til 
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DATA 

ClK 

ClKINH 

SER ______ l ________ ~-----------------------------------
SH/Li5-U 

I 
I 

A---1iHl 
B I l 

i 
I 

C ----.fHl 
D i l 

i 
I 

E-.fHl 

F i l 
i 
I 

G~ 
I 

H~ 
I 

QH I H H 

i 

OH 
---- I l l 

I 

I+-INHIBIT "14 __ ,..--------SERIAl SHIFT---------' •• 

lOAD 
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SN54ALS165. SN74ALS165 
PARALLEL· LOAD H·BIT SHIFT REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS 165. . . . . . . . . . . . . . . . . . . . . .. - 55 DC to 125 DC 

SN74ALS165 ..... , .................... oDe to 70 De 
Storage temperature range ......................................... - 65 DC to 150 DC 

recommended operating conditions 

SN54AlS165 SN74AlS165 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 55 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 rnA 

10l Low-level output current 4 8 rnA 

fclock Clock frequency MHz 

ClR low 

tw Pulse duration ClK high ns 

ClK low 

SHllD 

tsu Setup time before ClK; Data ns 

CLR inactive 

th Hold time, data after ClK; ns 

TA Operating free-air temperature 55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AlS165 SN74AlS165 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK VCC = 4.5 V, II = -18mA -1.5 -1.5 V 

VOH VCC = 4.5 V to 5.5 V, 10H = -0.4 rnA vCC- 2 VCC-2 V 

VOL 
VCC = 4.5 V, 10l = 4 rnA 0.25 0.4 0.25 0.4 

10l - 8 rnA 
V 

VCC - 4.5 v, 0.35 0.5 

II VCC = 5.5 V, VI =7V 0.1 0.1 rnA 

IIH VCC = 5.5 v, VI = 2.7 V 20 20 ~A 

IlL VCC = 5.5 v, VI = 0.4 V -0.1 -0.1 rnA 

10; VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

ICC VCC = 5.5 V See Note 1 16 16 rnA 

t All typical values are at VCC = 5 V, T A = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit output current, lOS' 
NOTE 1: With the outputs open, ClK INH and ClK at 4.5 V, "and a clock pulse applied to the SHllD input, ICC is measured first with 

the parallel inputs at 4.5 V, then with the parallel inputs grounded. 
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SN54ALS16i SN74ALS165 
PARALLEL·LOAD 8·BIT SHIFT REGISTERS 

switching characteristics (see Note 2) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc - 4.5 V to 5.5 V. 

Cl - 50 pF. 

Rl - 50 n. 
TA - MIN to MAX 

SN54AlS165 SN74AlS165 

» .... 
rJ) 

fmax 

tpLH 

tPHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tPHL 

SH/iJ) Any 

elK Any 

H QH 

H liH 

g tAil typical values are' at Vee = 5 V. TA = 25°e. 
c.. NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 

MIN Typt MAX 

25 

21 

26 

14 

16 

13 

24 

19 

17 

J> Additional information on these products can be obtained from the factory as it becomes available. 
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MIN Typt MAX 

25 

21 

26 

14 

16 

13 

24 

19 

17 

UNIT 

MHz 

ns 

ns 

ns 

ns 



PRODUCT 
PREVIEW 

• Synchronous Load 

• Direct Overriding Clear 

• Parallel to Serial Conversion 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The • ALS 166 8-bit shift register is compatible 
with most other TTL logic families. All inputs are 
buffered to lower the drive requirements. Input 
clamping diodes minimize switching transients 
and simplify system design. 

These parallel-in or serial-in. serial-out registers 
have a complexity of 77 equivalent gates on a 
monolithic chip. They feature gated clock inputs 
and an overriding clear input. The parallel-in or 
serial-in modes are established by the shift/load 
input. When high. this input enables the serial 
data input and couples the eight flip-flops for 
serial shifting with each clock pulse. When low. 
the parallel (broadside) data inputs are enabled 
and synchronous loading occurs on the next 
clock pulse. During parallel loading. serial data 
flow is inhibited. Clocking is accomplished on the 
low-to-high-Ievel edge of the clock pulse through 
a two-input positive NOR gate permitting one 
input to be used as a clock-enable or clock-inhibit 
function. Holding either of the clock inputs high 
inhibits clocking; holding either low enables the 
other clock input. This. of course. allows the 
system clock to be free-running and the register 
can be stopped on command with the clock 
input. The clock-inhibit input should be changed 
to the high level only when the clock input is 
high. A buffered. direct clear input overrides all 
other inputs. including the clock. and sets all flip
flops to zero. 

The SN54ALS166 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS166 is 
characterized for operation from 0 DC to 70 DC. 

SN54ALS166, SN74ALS166 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 

02661. APRil 1982-REVISED MAY 1986 

SN54ALS166 ... J PACKAGE 
SN74ALS166 ... D OR N PACKAGE 

(TOP VIEW) 

SER VCC 
A SH/LD 
B H 
C QH 
0 G 

ClK INH F 

ClK E 
GND ClR 

SN54ALS166 ... FK PACKAGE 

(TOP VIEW) 

B 4 

C 5 

NC 6 

0 7 

ClK INH 8 

II: ul~ 
w U UJ: 

<{UlZ>Ul 

3 2 1 20 19 

9 1011 1213 

'" Cl U 15 w 
dt!izu 

NC - No internal connection 

logic symbol t 

ClKINH 

ClK 

SER (11 

SRGB 

18 

17 

16 

15 

14 

A 1&. 1-2~.3.;.,D ___ -I 
B (3) L.:2;;:,.3;;.;D;..-. __ -t 

(4) r 
c 

(5) 
D 

E 
(10) 

F 
(11) 

G 
(12) 

H 
(14) 

H 
QH 
NC 
G 

F 

(13) 
°H 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers are for D, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS166, SN74ALS166 
PARALLEL· LOAD 8·BIT SHIFT REGISTERS 

FUNCTION TABLE 

INPUTS INTERNAL 

SHIFTI OUTPUTS 
OUTPUT 

CLOCK 
SERIAL 

PARALLEL 
CLEAR CLOCK QH 

LOAO INHIBIT A ••• H QA QB 

L X X X X X L L L 

H X L L X X aAO aao aHO 
H L L t X a ... h • b. h 

H H L t H X H aAn aGn 
H H L t L X L aAn Can 
H X H t X X aAO aao aHO 

2 logic diagram (positive logic) 

~R A B C 
(4, 

D 
(5, 

F 
(11) 

G 

(12) 

H 
1141 . SHIm (l6) (1) (21 131 (10) 

Pin numbers are for D, J, and N packages. 

typical clear. shift. load. inhibit. and shift sequences 

2-168 

CLOCK 

CLOCK INHIBIT -, .. ----;-----------+-----l..-.!---;-------------
I 1 

CLEAR ~ I 1 
I Iii 

SERIAL INPUT ---L-rTl,' '--_________ + ___ +-' __ --;'_;-___________ _ 

I I 
SHIFT/LOAD : L.ll 1 

I 1 : 

PARALLEL 
INPUTS 

A __ ~I--~-----------~-~r;;n 1 1 I 1 
I L I I 

I 

C __ ~---+------------------~--~~L----~+-----------------------
D L I 
--7-----;--------------------~----~~, ----~-+-----------------------

--~---+------------------~--~rHPL----~~----------------------
I L, 
I 

G __ ~ __ ~-----------~-~r><nL--~-~-------------
I 

H __ +-__ :_----------~-~rHDL.----;-:_-------------1 I 
OUTPUTQH 

---I ___ ! __ -L __________ ~ H H 

CLEAR 

1----- SERIAL SH,FT------lI ... ,NH,B,T~ 
LOAD 
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SN54ALS166, SN74ALS166 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS166... . . . . . . . . . . . . . . . . . . .. - 55 °e to 125 °e 

SN74ALS166 .......................... ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS166 SN74ALS166 
MIN NOM MAX MIN NOM MAX 

UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low~level input voltage 0.7 0.8 V 

IOH High·level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

fclock Clock frequency MHz 

ClR low 

tw Pulse duration ClK high ns 

ClK low 

Setup time 
SHllD 

tsu 
before ClKI 

Data ns 

ClR inactive 

th Hold time, data after ClKt ns 

TA Operating free-air temperature -55 125 0 70 °C 

TEXAS ... 
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SN54ALS166, SN74ALS166 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS166 SN74ALS166 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18mA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -0.4 mA vcc- 2 vcc- 2 V 

VOL 
Vee - 4.5 V, IOl - 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOl = 8 mA 
V 

0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

IO~ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

lee Vee - 5.5 V See Note 1 16 16 mA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
NOTE 1: With 4.5 volts applied to the serial input and all other inputs except the clock grounded, lee is measured after a clock transition 

from 0 to 4.5 volts. 

switching characteristics (see Note 2) 

vcc = 4.5 V to 5.5 V, 

Cl - 50 pF, 

FROM TO Rl - 50011, 
PARAMETER 

(INPUT) TA - MIN to MAX 
UNIT 

IOUTPUT) 

SN54AlS166 SN74ALS166 

MIN Typt MAX MIN Typt MAX 

fmax 60 60 MHz 

tpHl elR QH 10 10 ns 

tPlH 12 12 
elK QH ns 

tpHl 13 13 

tAli typical values are at Vee = 5 V, TA = 25°e. 
NC'TE 2: Load circuit and voltage waveforms are shown in Section 1. 

Additional information on these products can be obtained from the factory as it becomes available. 
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SN54ALS168B, SN54ALS169B, SN54AS168, SN54AS169 
SN74ALS168B, SN74ALS169B, SN74AS168, SN74AS169 

SYNCHRONOUS 4-B11 UP/DOWN DECADE AND BINARY COUNTERS 

• Fully Synchronous Operation for Counting 
and Programming 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Fully Independent Clock Circuit 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These synchronous presettable counters feature an 
internal carry look-ahead for cascading in high-speed 
counting applications. The' AlS 168B and 'AS 168 are 
decade counters and the 'ALS169B and 'AS169 are 
4-bit binary counters. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident 
with each other when so instructed by the count
enable inputs and internal gating. This mode of 
operation helps eliminate the output counting spikes 
that are normally associated with asynchronous (ripple 
clock) counters. A buffered clock input triggers the 
four flip-flops on the rising (positive-going) edge of the 
clock waveform. 

These counters are fully programmable; that is, the 
OUtputs may each be preset to either level. The load 
input circuitry allows loading with the carry-enable 
output of cascaded counters. As loading is 
synchronous, setting up a low level at the load input 
disables the counter and causes the outputs to agree 
with the data inputs after the next clock pulse. 

MARCH 1984 - REVISED MAY 1986 

SN54ALS', SN54AS' ... J PACKAGE 
SN74ALS', SN74AS' ... 0 DR N PACKAGE 

(TOP VIEW) 

ufo VCC 
ClK RCO 

A OA 
B OB 
C Oc 
D OD 

ENP ENT 
GND lOAD 

SN54ALS', SN54AS' ... FK PACKAGE 
(TOP VIEW) 

3 1e u tll8 u:;,z>a: 
3 2 1 2019 

A 4 18 

B 5 17 

NC 6 16 

C 7 15 

D 8 14 

9 10111213 

10- 0 uIOI~ zzz«z 
wt:) OW 

...J 

NC-No internal connection 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous application without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable 
inputs (ENP and ENT) must be low to count. The direction of the count is determined by the level of the ufo input. 
When Uto is high, the counter counts up; when low, it counts down. Input ENT is fed forward to enable the carry 
output. The riple 'carry output (RCO) thus enabled will produce a low-level pulse while the count is zero (all inputs 
low) counting down or maximum (9 or 15) counting up. This low-level overflow carry pulse can be used to enable 
successive cascaded stages. Transistions at ENP or ENT are allowed regardless of the level of the clock input. All 
inputs are diode-clamped to minimize transmission-line effects, thereby simplifying system design. 

These counters feature a fully independent clock circuit. Changeli at control inputs (ENP, ENT, LOAD, UfO) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54ALS168B, SN54AS168, SN54ALS169B, and SN54AS169 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74ALS168B, SN74AS168. SN74ALS169B, and SN74AS169 are 
characterized for operation from O°C to 70°C. 

Copyright © 1984, Texas Instruments Incorporated 
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SN54ALS168B, SN54AS168, SN74ALS168B, SN74AS168 
SYNCHRONOUS 4·BIT UP/DOWN DECADE COUNTERS 

'ALS168B, 'AS168 logic diagram (positive logic) 

elK 
(141 

QA 

A 

B (41 

e (51 

(121 
Qe 

o (61 

tThis symbol is in accordance with ANSI/IEEE Std 91~1984 and lEe Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 
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'ALS168B, 'AS168 logic symbol t 

(14) 
A QA 

B 
(4) (13) Q 

(12) Q~ e 
(51 

(4] 

0 
(6) 

[8] (11) Qo 



SN54ALS169B, SN54AS169, SN74ALS169B, SN74AS169 
SYNCHRONOUS 4·B11 UP/DOWN BINARY COUNTERS 

, ALS 1 69B, 'AS 169 logic diagram (positive logic) 

lOAD ...:;(9::.<)_---, 

ClK 
A 

(3) 

B 
(4) 

C 
(5) 

D ~(6!!.)_~===!===:[) 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and lEe Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

'ALS169B, 'AS169 logic symbol t 

114) 
A aA 

B 
14) 

(2J 113) a 

c 15) 
(4J 

112) a B 

D 
(6) 

(S( 111) a~ fI 
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SN54ALS168B, SN54AS168, SN74ALS168B, SN74AS168 
SYNCHRONOUS 4·BIT UP/DOWN DECADE COUNTERS 

'ALS168B, 'AS168 typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 
4. Count down to one, zero (minimum), nine. eight, and seven 

A--.J 
I i 
IL 
I 

B..J I I 
DATA II... 
INPUTS I 

e..J I I 
IL 

I r 0 I I 

elK 

_ - rl~--++--------------------~ 
UfO __ J 

ENP and ENT -, .. -:_--'-:-_______ ---~ 
I 
I 
I I: 

aB ----r!l 
- --~ I!------------' I 

I I 
ae - ---f"""Il 

---~ I !-i------------~-------~--~--~-----------~ I 

2-174 

- - _., 1;...1 ___ --, 
aD ____ L..iJ 

RcO ----, ___ -J 

I 
I 

II 
LJ 

9 0 
I 

2 2 

·I_INHIBIT-.J U .. I.--eOUNTUP---

lOAD 
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SN54ALS169B, SN54AS169, SN74ALS169B, SN74AS169 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 

'AlS 169B, 'AS 169 typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset~ to binary thirteen 

2 Count up to fourteen, fifteen (maximum), zero, one, and two 

3 Inhibit 

4 Count down to one, zero (minimum!. fifteen, fourteen, and thirteen 

DATA 
INPUTS 

A 1.------:...,1 - -
-.-.J L_ 

B 

C-.J 

Ir
I 1 

o 11"'"--""'1--
---l L_ 

ClK 

ufo - I __ J 
I 

ENP and ENT I L ---7_.....;.I-:: __________ .....J 

I 
I 
I' 

--..., 1 ... '----... 
QB ___ L.iJ 

QD - - I __ -J 

, , 
I I 

, ' 
I I 

I I 
- --I I I 

---1 I I 
LJ 

14 15 0 2 
I 

I 

COUNT UP .j .... INHIBIT-I 

I 13 I I 

01--1· -
lOAD 
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SN54ALS168B, SN54ALS169B, SN74ALS168B, SN74ALS169B 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage ........................................ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS168B, SN54ALS169B ................ -55 De to 125 De 

SN74ALS168B, SN74ALS169B .................... oDe to 70 De 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 De to 1 50 De 

recommended operating conditions 

SN54AlS168B SN74AlS168B 

SN54AlS169B SN74AlS169B UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low·level input voltage 0.7 0.8 V 

10H Highwlevel output current -0.4 -0.4 mA 

10l Low-level output current 4 8 mA 

fclock elock frequency 0 22 0 40 MHz 

tw Pulse duration elK high or low 14 12.5 ns 

A, B. e. or 0 20 15 

Setup time before elK! 
ENP or ENT 25 15 

tsu 
lOAD 20 15 

ns 

UfO 28 15 

th Hold time, data after elKt 0 0 ns 

TA Operating free-air temperature -55 125 0 70 ·e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS168B SN74ALS168B 

PARAMETER TEST CONDITIONS SN54ALS169B SN74ALS169B UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V. II - -18 mA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V, 10H - -0.4 mA VCC- 2 VCC-2 V 

Vee - 4.5 V, 10l - 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V. 10l - 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee - 5.5V. VI - 2.7V 20 20 p.A 

III Vee = 5.5 V. VI - 0.4 V -0.2 -0.2 mA 

lot Vee - 5.5 V. Va - 2.25 V 30 112 30 .112 mA 

lee Vee - 5.5 V 15 25 15 25 mA 

tAli typical values are at Vee = 5 V. TA = 25°C. 
:j:The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 
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SN54ALS168B, SN54ALS169B, SN74ALS168B, SN74ALS169B 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

'ALS 168B, 'ALS 169B switching characteristics (see Note 1) 

Vee - 4.5 V to 5.5 V, 

el = 50 pF, 

FROM TO 
Rl = 500 [I, 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54AlS1688 SN74AlS168B 

SN54AlS169B SN74AlS169B 

MIN MAX MIN MAX 

f max 22 40 MHz 

tplH 
ClK RCO 

3 25 3 20 

tpHl 6 25 6 20 
ns 

tplH 
ClK 

2 20 2 15 
Any Q ns 

tpHl 5 23 5 20 

tpLH 
ENT RCO 

2 16 2 13 
ns 

tpHL 3 24 3 16 

tpLH 
UfO RCO 

5 22 5 19 

tpHL 5 22 5 19 
ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

(fl 
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SN54AS168, SN54AS169, SN74AS168, SN74AS169 
SYNCHRONOUS 4-BI1 UP/DOWN DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................. , ............................... 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54AS168, SN54AS169 .................... - 55 °e to 125 °e 

SN74AS168,SN74AS169 ........................ 0 0 et070oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS168 SN74AS168 

SN54AS169 SN74AS169 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low'level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOl Low-level output current 20 20 mA 

fclock elock frequency 0 65 0 75 MHz 

tw Pulse duration elK high or low 7.7 6.7 ns 

A, B, e, or 0 10 8 

ENP orEN'F 10 8 
tsu Setup time before elK t 

lOAD 10 8 
ns 

ulI5 10 8 

th Hold time, data after elKt 2 0 ns 

TA Operating free-air temperature -55 125 0 70 ·e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS168 SN74AS168 

PARAMETER TEST eONDITIONS SN54AS169 SN74AS169 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

VOH Vee - 4.5 V to 5.5 V, 10H - -2 mA Vcc- 2 Vcc- 2 

Val Vee - 4.5 V, 10l = 20 mA 0.25 0.5 0.25 0.5 

rnAI5, n:JT, ufO 0.2 0:2 
II Vee = 5.5 V, VI = 7 V 

All others 0.1 0.1 

mAll. TIlT; ulI5 40 40 
IIH 

All others 
Vee = .5.5 V, VI = 2.7 V 

20 20 

lOAD, mr. uil5 -1 -1 
III Vee = 5.5 V, VI = 0.4 V 

All others, -0.5 -0.5 

10* Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

lee Vee - 5.5 V 41 63 41 63 

tAli typical values are at Vee =< 5 V, TA =: 25°C. 
lThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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SN54AS168, SN54AS169,SN74AS168, SN74AS169 
SYNCHRONOUS 4·B11 UP/DOWN DECADE AND BINARY COUNTERS 

'AS168, 'AS169 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 500 O. 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54AS168 SN74AS168 

SN54AS169 SN74AS169 

MIN MAX MIN MAX 

fmax 65 75 MHz 

tpLH 
CLK 

~ 3 17.5 3 16.5 

(LOAD high or low) 
ns 

tpHL 2 14 2 13 

tpLH 1 7.5 1 7 
CLK Any Q ns 

tpHL 2 14 2 13 

tpLH 
ENT RCO 

1.5 10 1.5 9 

tpHL 1.5 10 1.5 9 
ns 

tpLH UfO RCO 
2 14 2 12 

tpHL 2 14.5 2 13 
ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

II 
en ... 
'S 
(J ... 
U 
(J) 

« 
'1j 
I: 
nJ 

(J) 
...I « 

TEXAS .. 
INSTRUMENTS 2-179 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



II 
l> 
ren 
Q) 

::::I 
c.. 
l> en 
o 
:::;" 
(') 
c 
;:;" 
til 

2-180 



SN54ALS17' SN54ALS175. SN54AS17' SN54AS175A 
SN74ALS174. SN74ALS175. SN74AS174. SN74AS175A 

HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR 

• 'ALS174 and 'AS174 Contain Six Flip-Flops with 
Single-Rail Outputs 

• 'ALS175 and 'AS175A Contain Four Flip-Flops 
with Double-Rail Outputs 

• Buffered Clock and Direct Clear Inputs 

• Applications Include: 
Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Fully Buffered Outputs for Maximum Isolation from 
External Disturbances ('AS only) 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These monolithic, positive-edge-triggered flip-flops utilize TTL 
circuitry to implement D-type flip-flop logic, All have a direct 

clear input and the' ALS 175 and' AS 175A feature complementary 

outputs from each flip-flop. 

Information at the D inputs meeting the setup time requirements 
is transferred to the outputs on the positive-going edge of the 
clock pulse, Clock triggering occurs at a particular voltage level 
and is not directly related to the transition time of the positive
going pulse, When the clock input is at either the high or low 

level, the D input signal has no effect at the output. 

These circuits are fully compatible for use with most TTL circuits. 

The SN54ALS174, SN54ALS175, SN54AS174, and 
SN54AS175A are characterized for operation over the full military 
temperature range of - 55 cc to 125 cc. The SN74ALS 174, 

SN74ALS175, SN74AS174, and SN74AS175A are characterized 
for operation from 0 cc to 70 cc. 

ClR 

L 

H 

H 

H 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS OUTPUTS 

ClK D a at 
x X L H 

t H H L 

t L l H 
-

L x 00 00 

t'ALS175 and 'A$175A only 

D2661, APRIL 1982 - REVISED MAY 1986 

SN54AlS174, SN54AS174, , . J PACKAGE 
SN74AlS174, SN74AS174 ... D OR N PACKAGE 

(TOP VIEW) 

CLR VCC 
1Q 6Q 

1D 6D 
2D 5D 
2Q 5Q 
3D 4D 
3Q 4Q 

GND CLK 

SN54AlS174, SN54AS174, .. FK PACKAGE 

(TOP VIEW) 

015 u tl 0 
~uz><o 

3 2 2019 

4 18 6D 
5 17 5D 
6 16 NC 

15 5Q 
8 14 4D 

9 10 111213 

0 0 U>< 0 
C"l Z Z-' <t 

t!J U 

SN54AlS175, SN54AS175A ... J PACKAGE 
SN74AlS175, SN74AS175A , , , D OR N PACKAGE 

(TOP VIEWI 

CLR VCC 
1Q 4Q 

10 4Q 

1D 4D 

2D 3D 

20 30 

2Q 3Q 

GND CLK 

SN54AlS175, SN54AS175A ... FK PACKAGE 

(TOP VIEW) 

4 

5 

NC 

2D 
8 

015 u tl 0 
~uZ><t 

3 2 2019 

9 10111213 

oou><o 
N~ZUM 

NC - No internal connection. 

18 40 
17 4D 
16 

15 

14 

Copyright © 1983, Texas Instruments Incorporated 
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standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS -I!} 
INSTRUMENTS 

2-181 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54ALS174. SN54ALS175. SN54AS174. SN54AS175A 
SN74ALS174. SN74ALS175. SN74AS174. SN74AS175A 
HEX/QUADRUPLE D·TYPE FLlp·FLOPS WITH CLEAR 

logic symbols t 

3D 
40 (111 

50 (131 

60 (141 

'AlS174, 'AS174 

(21 10 

(51 20 

(71 30 
(101 4Q 

1121 50 
(151 60 

• logic diagrams (positive logic) 

l> 
r
(f) 

I» 
~ 
Co 

l> 
(f) 

(') 
~" 
n 
c 
;:::;." 
en 

ClK 

10 ~:"----++-I 

20~(~4~)------t-r-i 

30~(~5)~ ____ ~+-~ 

40 (11) 

50 (13) 

50 (14) 

ClR (1) 

ClK (9) 

10 (4) 

20 (5) 

3D (12) 

40 (13) 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and I~C Publication 617-12. 
Pin numbers shown are for 0, J. and N packages. 
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SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175 
HEX/QUADRUPLE O·TYPE FlIp·FLOPS WITH CLEAR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ..................................... . . ....... 7 V 
Input voltage ..... . . ... 7 V 

Operating free-air temperature range: SN54ALS174, SN54ALS175. 

SN74ALS174, SN74ALS175 ..... . 

Storage temperature range ................................................. . 

-55°C to 125°C 

.. ooe to 70°C 

-65°C to 150°C 

recommended operating conditions 

SN54ALS174 SN74ALS174 

SN54ALS175 SN74ALS175 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

10l Low-level output current 4 8 mA 

fclock Clock frequency 0 40 0 50 MHz 

elR low 15 10 

tw Pulse duration elK high 12.5 10 ns 

elK low 12.5 10 

Setup time Data 15 10 
tsu 

before elK! CLR inactive 8 6 
ns 

th Hold time, data after elK! 0 0 ns 

TA Operating free-air temperature -55 125 0 70 'e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS174 SN74ALS174 

PARAMETER TEST CONDITIONS SN54ALS175 SN74ALS175 

MIN Typt MAX MIN Typt MAX 

VIK Vee - 4.5 V, II ~ -18 mA -1.5 -1.5 

VOH Vee ~ 4.5 V to 5.5 V 10H ~ -0.4 mA VCC- 2 VCC-2 

Val 
Vee - 4.5 V, IOl - 4 mA 0.25 0.4 0.25 0.4 

Vee ~ 4.5 V 10l ~ 8 mA 0.35 0.5 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 

III Vee - 5.5 V, VI ~ 0.4 V -0.1 -0.1 

lot Vee ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 

lee 
I 'AlS174 11 19 11 19 

I 'AlS175 
Vee ~ 5.5 V, See Note 1 

8 14 9 14 

tAli typical values are at vee"" 5 V,'TA =: 25°C. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
NOTE 1: ICC is measured with D inputs and 'CIR grounded, and elK at 4.5 V. 

UNIT 

V 

V 

V 

mA 

~A 

mA 

mA 

mA 

fII 
If) 
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« 
"'C 
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CO 
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SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175 
HEX/QUADRUPLE D·TYPE FLlP·FLOPS WITH CLEAR 

switching characteristics (see Note 2) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc ~ 4.5 V to 5.5 V 

CL ~ 50 pF, 

RL~50011 

TA ~ MIN to MAX 

SN54ALS174 SN74ALS174 

SN54ALS175 SN74ALS175 

MIN MAX MIN MAX 

fmax 40 

III 
tplH 

ClR 
Any a ('AlS175) 5 

tpHl Any a 8 

tplH Any a 3 
ClK 

(or Q, 'AlS175) tpHl 5 

):> NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS174. SN54AS175A. SN74AS174. SN74AS175A 
HEX/OUADRUPLE D-TVPE FLIP-FLOPS WITH CLEAR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........................................................ . .. 7 V 
Input voltage. . ...................... 7V 
Operating free-air temperature range: SN54AS174, SN54AS175A . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS174, SN74AS175A ........................ ooe to 70 0 e 
Storage temperature range ....... . - 65°C to 150 °c 

recommended operating conditions 

SN54AS174 SN74AS174 
UNIT 

SN54AS175A SN74AS175A 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

10L Low-level output current 20 20 mA 

Iclock Clock frequency 0 100 0 100 MHz 

eLR low 5.5 5 

eLK high 4 4 
tw Pulse duration ns 

'AS174 6 6 
CLK low 

'AS175A 5 5 
'AS174 4 4 

Setup time Data 
tsu 'AS175A 3 3 ns 

belore CLK t 
CLR inactive 6 6 

th Hold time, data alter eLK t 1 1 ns 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS174 SN74AS174 

PARAMETER TEST CONDITIONS SN54AS175A SN74AS175A 

MIN Typt MAX MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ -18mA -1.2 -1.2 

VOH Vce ~ 4.5 V to 5.5 V, 10H ~ -2 mA vCC- 2 VCC-2 

VOL Vee - 4.5 V, 10L ~ 20 mA 0.35 0.5 0.35 0.5 

II Vee ~ 5.5 V, VI ~7V 0.1 0.1 

IIH Vec - 5.5 V, VI - 2.7V 20 20 

IlL Vee - 5.5 V, VI ~ 0.4 V -0.5 -0.5 

10 1 Vee ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 

I 'AS174 30 45 30 45 
lec Vce ~ 5.5 V, See Note 1 I 'AS175 22.5 34 22.5 34 

t All typical values are at Vee = 5 V, T A = 25°C. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 

NOTE 1: ICC is measured with D inputs and ern grounded, and elK at 4.5 V. 
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V 

V 

V 
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SN54AS174, SN54AS175A, SN74AS174, SN74AS175A 
HEX/QUADRUPLE D·TVPE FLlp·FLOPS WITH CLEAR 

'AS 174 switching characteristics (see Note 2) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

MIN 
fmax 100 

tpHl ClR Any Q 5 

tplH 3.5 
ClK Any Q 

tpHl 4.5 

• 'AS175A switching characteristics (see Note 2) 

~ .... 
en 
CD 
::::J 
Q.' 

~ en 

PARAMETER 

fmax 

tPlH 

tpHl 

tPlH 

tpHl 

FROM 

(INPUT) 

ClR 

ClK 

TO 

(OUTPUT) 

MIN 

100 

Any Q or Q 
4 

4.5 

Any Q or Q 
4 

4 

(') 
::;' 
n 
c: 
::+ o NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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Vcc - 4.5 V to 5.5 V 

CL = 50 pF. 

RL=500!l 

TA = MIN to MAX 

SN54AS174 SN74AS174 

MAX MIN MAX 

100 

15 5 14 

9.5 3.5 8 

11.5 4.5 10 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF • 

RL=500!l 

TA = MIN to MAX 

SN54AS175A SN74AS175A 

MAX MIN MAX 

100 

10 4 9 

15 4.5 13 

8.5 4 7.5 

11 4 10 
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

• Package Options Include the 'AS181A in 
Compact 300-mil or Standard SOO-mil 
Packages. The 'AS881A is Offered in 300-mil 
Packages. Both Devices are Available in 
Both Plastic and Ceramic Chip Carriers. 

• Full Look-Ahead for High-Speed Operations 
on Long Words 

• Arithmetic Operating Modes: 
Addition 
Subtraction 
Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic Operations 

• Logic Function Modes 
Exclusive-OR 
Comparator 
AND,NAND,OR,NOR 
, AS881 A Provides Status Register Checks 
Plus Ten Other Logic Operations 

• Dependable Texas Instruments Quality and 
Reliability 

SO (6) 
ALU 

51 lSi } (0 .. 15) CP 
(15) P 

52 (4) (0 .. 15) CG 07) G 

53 (3) 6(P=Q)Q 114) AoB 

M IS' 
10, i16) Cn+4 

.151 co 
Co 

171 
CI 

tThis symbol is in accordance wi'th ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12, 

Pin numbers shown are for OW. JT. JW, NT, and NW packages. 

02661. DECEMBER 1982 - REVISED MAY 1986 

SN54AS1B1A ... JT OR JW PACKAGE 
SN54ASBB1A . ' . JT PACKAGE 

SN74AS1B1A ... OW, NT OR NW PACKAGE 
SN74ASBB1A ... OW OR NT PACKAGE 

(TPP VIEWI 

80 VCC 

AO A1 

S3 81 

S2 A2 

S1 82 

SO A3 

Cn 83 

M G 

FO Cn +4 

F1 p 

F2 A=8 

GND F3 

SN54AS1B1A, SN54ASBB1A ... FK PACKAGE 
SN74AS1B1A, SN74ASBB1A ... FN PACKAGE 

S2 5 

S1 6 

SO 7 
NC 8 

Cn 9 
M 10 

FO 11 

(TOP VIEWI 

U 
MOOUU~~ 
(/lI<l:lm z >1<1: Icc 

4 3 2 282726 

25 

1213141516171P 

~NOUMCCIIL 
Iu.. IlL. z Z I u. II 

l!J <I: 

24 

23 

22 

21 

20 

19 

NC-No internal connection 

TYPICAL ADDITION TIMES (CL = 15 pF RL = 2BO Q T A - 25°CI -

NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD 

OF USING 'ASBB1A USING 'AS1B1A USING'SlBl ARITHMETIC LOOK-AHEAD BETWEEN 

BITS AND'ASBB2 AND 'ASBB2 AND'S1B2 LOGIC UNITS CARRY GENERATORS ALUs 

1 to 4 5 ns 5 ns 11 ns 1 NONE 

5 to B 10 ns 10 ns 1B ns 2 RIPPLE 

9 to 16 14 ns 14 ns 19 ns 3 or 4 1 FULL LOOK-AHEAD 

17 to 64 19 ns 19 ns 2B ns 5 to 16 2 to 5 FULL LOOK-AHEAD 

Copyright © 1982. Texas Instruments Incorporated 
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

description 

The' A5 181 A and' A5881 A are arithmetic logic units (ALU}/function generators that have a complexity 
of 75 and 77 equivalent gates, respectively, ona monolithic chip. These circuits perform 16 binary arithmetic 
operations on two 4-bit words as shown in Tables 1 and 2. These operations are selected by the four 
function-select lines (50, 51, 52, 53) and include addition, subtraction, decrement, and straight transfer. 
When performing arithmetic manipulations, the internal carries must be enabled by applying a low-level 
voltage to the mode control input (M). A full carry look-ahead scheme is made available in these devices 
for fast, simultaneous carry generation by means of two cascade-outputs (pins 15 and 17) for the four 
bits in the package. When used in conjunction with the SN54AS882 or SN74AS882 full carry look-ahead 
circuits, high-speed arithmetic operations can be performed. The typical addition times shown previously 
illustrate the little additional time required for addition of longer words when full carry look-ahead is 
employed. The method of cascading' AS882 circuits with these ALUs to provide multilevel full carry look
ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input (en) and a ripple-carry output (en + 4) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word 
lengths can be performed without external circuitry. 

The' AS 181 A and' A5881 A will accommodate active-high or active-low data if the pin designations are 
interpreted as follows: 

PIN NUMBER 
Active-low data !Table 1) 

Active-high data (Table 2) 

Subtraction is accomplished by 1's complement addition where the 1's complement of the subtrahend 
is generated internally. The resultant output is A-B-1, which requires an end-around or forced carry to 
provide A-B. 

The • AS 181 A and' AS881 A can also be utilized as a comparator. The A = B output is internally decoded 
from the function outputs (FO, F1,. F2, F3) so that when two words of equal magnitude are applied at 
the A and B inputs, it will assume a high level to indicate equality (A = B). The ALU must be in the subtract 
mode with en = H when performing this comparison. The A = B output is open-collector so that it can be 
wire-AND· connected to give a comparison for more than four bits. The carry output (en +4) can also be 
used to supply relative magnitude information. Again, the ALU must be placed in the subtract mode by 
placing the function select input S3, S2, S1, SO at L, H, H, L, respectively. 

ACTIVE·LOW DATA ACTIVE·HIGH DATA 
INPUT Cn OUTPUT Cn+4 

(FIGURE 11 (FIGURE 21 

H H A;I>B A ... B 

H L A<B A>B 

L H A>B A<B 

L L A ... B A;I>B 

These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic 
operations, but also to provide 16 possible functions of two Boolean variables without the use of external 
circuitry. These logic functions are selected by use of the four function-select inputs (SO, S1, S2, S3) 
with the mode-control input (M) at a high level to disable the internal carry. The 16 logic functions are 
detailed in Tables 1 and 2 and include exclusive-OR, NAND, AND, NOR, and OR functions. 
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

description (continued) 

The' AS881 A has the same pinout and same functionality as the' AS 181 A except for the is, (3, and Cn + 4 
outputs when the device is in the logic mode (M = H). 

In the logic mode the' AS881 A provides the user with a status check on the input words A and B, and 
the ouput word F. While in the logic mode the P, G, and Cn +4 outputs supply status information based 
upon the following logical combinations: 

P=FO+F1 +F2+F3 
G=H 
Cn +4=PCn 

FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL 

SO-S3-H, S1-S2-L. and M-H 

FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH 

SO-S,-S3-L. S2-H, and M-H 

Cn DATA INPUTS 
OUTPUTS 

G P Cn +4 
Cn DATA INPUTS 

OUTPUTS 

G P Cn+4 

H 

L 

X 

X 

X 

X 

AO=80 Al =81 A2=82 A3=B3 H L H H AOorBO=L A1 or 81 = L A2 or 82 = L A30rB3=L H H 

AO=BO Al =81 A2=82 A3=83 H L L AOorBO=L A10rBl = L A2 or 82 = L A30rE33=l H 

AO*BO X X X H H X AO=Bo=H X X X H H 

X Al *81 X X H H X X Al =81 =H X X H H 

X X A2::1=B2 X H H X X X A2=B2=H X H. H 

X X X A3 .. 83 H H X X X X A3=83=H H H 

The combination of signals on the S3 through SO control lines determine the operation performed on the 
data words to generate the output bits Fi. By monitoring the j5 and Cn + 4 outputs, the user can determine 
if all pairs of input bits are equal (see table above) or if any pair of inputs are both high (see table above). 
The 'AS881A has the unique feature of providing an A = B status while the exclusive-OR(0) function 
is being utilized. When the control inputs (S3, S2, S1,SO) equal H, L, L, H; a status check is 
generated to determine whether all pairs Oi.i, SD are equal in the following manner: 
is = (AO 0 BO) + (A 1 0 B 1) + (A2 0 B2) + (A3 e B3). This unique bit-by-bit comparison of the data 
words, which is available on the totem-pole is output, is particularly useful when cascading 'AS881s. As 
the A = B condition is sensed in the first stage, the signal is propagated through the same ports used 
for carry generation in the arithmetic mode (15 and (3). Thus the A = B status is transmitted to the second 
stage more quickly without the need for external multiplexing logic. The A = B open-collector output allows 
the user to check the validity of the bit-by-bit result by comparing the two signals for parity. 

If the user wishes to check for any pair of data inputs (Ai, Si) being high, it is necessary to set the control 
lines (S3,S2,S1 ,SO) to L, H, L, L. The data pairs will then be ANDed together and the results ORed in 
the following manner: P = AOBO+A181 +A.2B2+A3B3. 

I 53 I 52 I 51 I 50 J M P = FO+F1 +F2+F3 

I L I H I L I L I H AOiio+A1ii1 +A2B2+A3B3 

I HILILIHIH lAO Ell BO) + IA 1 Ell B1 l+ IA2 Ell B2) + IA3 Ell B3) 

signal designations 

In both Figures 1 and 2, the polarity indicators (t:::.. ) indicate that the associated input or output is active
low with respect to the function shown inside the symbol and the symbols are the same in both figures. 
The Signal designations in Figure 1 agree with the indicated internal functions based on active-low data, 
and are for use with the logic functions and arithmetic operation's shown in Table 1. The signal designations 
have been changed in Figure 2 to accommodate the logic functions and arithmetic operations for the active
high data given in Table 2. The 'AS181A and 'AS881A together with 'AS882 and '5182 can be used 
with the signal designation of either Figure 1 or Figure 2. 
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

so 161 

51 (5) 

52 (4) 

53 {3) 

M I" 
Cn (71 

'AS181A 
'AS881A 

ALU 

} (15) -
(0 .. 1S)CP 

10 .. 15) CG (17) G' 

6(P""0I .0: (14) A-S 

10 \161 C~4 .. 151 CO 

CI 

'AS882 
CPG 

COl (6) Cn+8 

COJ 
(11) Cn +16 

CO (17) Cn+24 

C07 
(22) ent32 

FIGURE 1 ' 
(USE WITH TABLE 1) 

TABLE 1 

SELECTION i-'-:-:----:-:-,-,r-__ .!.A~C-"TI~V:;E.::L!!OW~D~AT!!A~:_----_I 
M = H M - L; ARITHMETIC OPERATIONS 

S3 S2 81 SO LOGIC Cn = L Cn = H 
FUNCTIONS (no carryl {with carrvl 

L L L l F = A F = A MINUS 1 F = A 

L L L H F=AR F=ABMINUSI F=AB 
L L H L F=At8 F=ABMINUSI F=AB 

l L H H F = 1 F = MINUS 1 (2's caMPI F = ZERO 

L H L l F = A"+'B F = A PLUS (A + e) ,F '" A PLUS (A + ti) PLUS 1 

l H L H F '" B F = AB PLUS (A ... Bl F =: AS PLUS (A ... Bl PLUS 1 

L H L F = A @ B F = A MINUS B MINUS 1 F = A MINUS B 

l H H F=A+8 F=A+8 

H l L l F = AS F = A PLUS (A + BI 

H l L H F:= A (t) B F = A PLUS B 
H L H l F=B 

H L H H F=A+B 
H H L L F=O 

H H L H F:: Afi 

HHHLF=AB 

H H H H F = A. 

F '" AS PLUS (A + B) 

F '" (A+ B) 
F = A PLUS At 

F = AB PLUSA 

F" A§PLUS A 

F"'A 

F '" fA + B) PLUS 1 

F = A PLUS (A + B) PLUS 1 

F = A PLUS B PLUS 1 

F " AS PLUS fA + B) PLUS 1 

F" fA+ B) PLUS 1 
F=APlUSAPLUSl 

F '" A8 PLUS A PLUS 1 
F = ABPLUS A PLUS 1 

F = A PLUS 1 

tEach bit is shifted to the next more significant position. 

'AS181A 
'AS881A 

61 ALU 
SO 

} 51 (5) '15\ X 
(0 .. 15)CP 

52 (4) (0, .• 15) CG mY 
53 (31 

6tP=Q) 0: !l41 A=B 

M I" (16) En ... 4 
(0 .. 15) CO 

eo 171 
CI 

'AS882 
CPG 

COl I" en •• 

COJ 
111) C"n+16 

CO, 117) l:"n+24 

C07 
(221C'n+32 

FIGURE 2 
(USE WITH TABLE 2) 

TABLE 2 

ACTIVE·HIGH DATA 
SELECTION 

M-H 
LOGIC 

M = L; ARITHMETIC OPERATIONS 

S3 S2 S1 SO FUNCTIONS 

lLllF=A F =A 

~n-H 
(no carry) 

~n '" L 
(with carry) 

F = APlUS 1 

L L L H F".A+"B F = A + B F = (A + BJ PLUS 1 

L L H L F" AB F = A + 8 F " fA + B) PLUS 1 

l L H H F = 0 F:: MINUS 1 (2'5 CQMPLI F = ZERO 

L H L L F"A8 F=APLUSAB F"APLUSABPLUSl 
L H L H F = B F = (A + B) PLUS AS F'" fA + B) PLUS Afi PLUS 1 

L H H L F '" A @ S F = A MINUS B MINUS 1 F '" A MINUS B 

L H H H F=A8 F=ASMINUSl F=AB 

H L L L F = 11: + B F = A PLUS AB F '" A PLUS AB PLUS 1 

H L L H F = A CD B F" A PLUS B F = A PLUS B PLUS 1 

H L H L F"" B F = fA + Bl PLUS AB F = fA + B) PLUS AB PLUS 1 

H L H H F = AS F = AS MINUS 1 F '" AB 
H H L l F:: 1 F" A PLUS At F = A PLUS A PLUS 1 

H H l H F = A + 1i F = fA + B) PLUS A F " fA t BI PLUS A PLUS 1 

H H L F = A + B F = fA + BI PLUS A F'" fA + l"i) PLUS A PLUS 1 

H H H F = A F = A MINUS 1 F " A 
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logic diagram (positive logic) 

S3 (3) 
S2 (4) 
S1 5) 
SO~ 

~ .J..!!!. f--<C 

~ (19) A3 

B2 ~ ~ 
~ 

I 

A2 
(21) 

~ ~ ~ 
I 

(23) 

,i.!L BO ~ ~ 
I 

AO (2) 

M 
(S) 

Cn 
(7) 

SN54AS181A. SN74AS181A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

'AS1S1A 

(17) 

F-~ 

(16) Cn+4 

r 
[==l---/ 

'--=~ (15) 

" rL> (13) 

~ 
II ,~ (11) F2 

gp-
(14) 

A=B 

11 

~ 
(10) 

II; (9) J-L} 
-tJ) 

FO 

Pin numbers shown are for DW, JT, JW, NT, and NW packages. 
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SN54AS881A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

logic diagram (positive logic) 

S3 ..:.;(3,,-) ___ ..., 

S2 (4) 

S1 -;:(5:-:-.) __ --, 
so (6) 

_ (18) 
83 

A3 (19) 

82 
(20) 

A2 (21) 

_ (1) 
80 

AO..::(2::,.) ____ +-I 

'AS881A 

Pin numbers shown are for OW, JT, JW, NT, and NW packages, 
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SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Off-state output voltage (A = B output only) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS181A, SN54AS881A .......... -55°e to 125°e 

SN74AS181A, SN74AS881A .............. oDe to 70 De 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS' SN74AS' 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B O.B V 

VOH High-level output voltage A = B output only 5.5 5.5 V 

All outputs except 
-2 -2 rnA 

10H High-level output current A=B and G 
G -3 -3 rnA 

All outputs 
20 20 rnA 10L Low-level output current except G 

G 4B 4B rnA 

TA Operating free-air temperature -55 125 0 70 °e 
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SN54AS181A. SN54AS881A. SN74AS181A. SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS' SN74AS' 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 
Any output 

Vee = 4.5 V to 5.5 v, IOH = 
VOH except A = B 

-2 rnA VCC- 2 VCC-2 V 

G Vee = 4.5 V, IOH = -3 rnA 2.4 3.4 2.4 3.4 V 

IOH A = B Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

Any output 
Vee = 4.5 V, IOL = 20 rnA 0.3 0.5 0.3 0.5 V 

VOL except G 
G Vee = 4.5 V, IOL = 48 rnA 0.4 0.5 0.4 0.5 V 

M input 0.1 0.1 

Any A or B input 0.3 0.3 
II Vee = 5.5 V, VI = 7 V rnA 

Any S input 0.4 0.4 

Carry input 0.6 0.6 

M input 20 20 

Any A or B input 60 60 
IIH 

Any S input 
Vee = 5.5 V, VI = 2.7 V 

80 80 
~A 

Carry input 120 120 

M input -2 -2 

Any A or B input -6 -6 
IlL Vee = 5.5 V, VI = 0.4 V rnA 

Any S input -8 -8 

Carry input -12 -12 

All outputs except 
-30 -45 -112 -30 -45 -112 

lOt A = Band G Vee = 5.5 V, Va = 2.25 V rnA 

G -165 -165 

,'AS181A 135 200 135 200 
lee Vee = 5.5 V I 'AS881A 

rnA 
135 210 135 210 

tAli typical values are at Vee = 5 V, TA = 25°e. 
:t:The output conditions have been chosen ~o produce a current that closely approximates one~half of the true short-circuit current, lOS. 
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SN54AS181A, SN54AS881A, SN74AS181A,SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

switching characteristics (see Note 1) 

VCC=5V. 

CL=15 pF. VCC=4.5 V to 5.5 V. 

RL=500Q CL =50 pF 115 pF for A=BI. 

FROM TO TEST 12BO Q for A = BI. RL=500 Q 12BO Q for A=BI. 
UNIT PARAMETER 

flNPUTI IOUTPUT) CONDITIONS TA=25°C TA=MIN to MAX 

'AS181A SN54AS181A SN74AS181A 

'AS881A SN54AS881A SN74AS881A 

MIN Typt MAX MIN Typt MAX MIN Typt MAX 

tpd Cn Cn +4 5 2 7 11 2 7 9 ns 

Any M o V. S1 S2 o V. 
6 2 2 8 12 tpd A or B Cn +4 SO=S3 =4.5 V lSUM model 

8 14 ns 

Any 
Cn +4 

M =0 V. SO=S3 =0 V. 
7 2 8 20 2 8 16 tpd A orB S1 -S2 -4.5 V lDirr model 

ns 

tpd Cn Any F M = 0 V ISUM or DIFF model 5 3 6 11 3 6 9 ns 

Any 1i M-O V. S1-S2 o V. 
4 2 5 9 2 5 7 tpd AorB SO=S3=4.5 V ISUM model 

ns 

Any G M=OV.SO=S3=OV. 
5 2 6 12 2 6 9 tpd S1 =S2 =4.5 V IDIFF model 

ns 
AorB 

Any p M=OV.S1=S2=OV. 
5 2 6 11 2 6 8 tpd AorS SO=S3=4.5 V ISUM model 

ns 

Any p M=O V. SO=S3=0 V. 
5 2 6 13 2 6 10 tpd AorB S1 =S2 =4.5 V IDIFF model 

ns 

Ai or Fi M=OV.S1=S2=OV. 
5 11 2 5 8 tpd Bi SO=S3=4.5 V ISUM model 

2 5 ns 

Ai or 
Fi 

M=O V. SO=S1 =0 V. 
6 12 2 6 10 tpd .Bi S1 =S2 =4.5 V IDIFF model 

5 2 ns 

Ai or 
Fi 6 2 tpd Bi 

M=4.5 V ILOGIC model 6 16 2 6 11 ns 

Any A 
A=B 

M=O V. SO=S3=0 V. 
12 4 14 26 4 14 21 tpd or B S1 =S2 =4.5 V IDIFF model 

ns 

additional' AS881 A switching characteristics involving status checks (see Note 1) 

VCC=5 V. VCC=4.5 V to 5.5 V. 

CL=15 pF. CL=50 pF. 

FROM TO TEST RL=500Q. RL=500Q. 
PARAMETER UNIT 

flNPUTI IOUTPUTI CONDITIONS TA=25°C TA=MIN 10 MAX 

'AS881A SN54AS881A SN74AS881A 

" 
MIN Typt MAX MIN Typt MAX MIN Typt MAX 

Any 
Cn =4.5V. M=4.5 V. 

tpd A or 8 
p SO=S3=4.5 V. S1 =S2=0 V. 8 2 10 19 2 10 15 ns 

Equality IAi = Bi or Ai"llll 

Any 
Cn =4.5 V. M=4.5 V. 

tpd AorB Cn +4 SO=S3=4.5 V. S1 =S2=0 V. 10 2 12 24 2 12 18 ns 

·Equality (Ai = Bi or Ai#-Bil 

Any 
Cn =4.5 V. M=4.5 V. 

tpd .A or B p S2=4.5 V. SO=S1 =53=0 V. 8 2 10 19 2 10 15 ns 

(Ai =Bi=H or Ai or Bi = Ll 

Any 
Cn =4.5 V. M=4.5 V. 

Ipd A or ii Cn +4 S2=4.5 V. SO=51 =S3=0 V. f1 2 13 25 2 13 19 ns 

IAi=Bi=H or Ai or Bi=LI 

tpd = tPHL or tpLH 
TAli typical values are at VCC = 5 V. TA = 25°C. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS181A. SN54AS881A. SN74AS181A. SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

SuM MODE TEST TABLE 

FUNCTION INPUTS: SO=S3-4.5 V. S1-S2-M-0 V 

INPUT 
OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS OUTPUT 

PARAMETER UNDER· UNDER 
APPLY APPLY APPLY APPLY 

TEST TEST 
4.5 V GNO 4.5 V GNO 

tpLH - Remaining 
Ai Bi ' None A and B Cn Fi 

tpHL 

tpLH 
Bi Ai None 

Remaining 
Cn Fi 

tpHL " 
A and B 

tpLH Ai 8i None None 
Remaining p 

tpHL A and 8, Cn 

tpLH Bi Ai None None 
Remaining p 

tpHL A and a, Cn 

tPLH Ai None 8i Remaining Remaining 
G 

tPHL' ii A.Cn 
tpLH 8i None Ai Remaining Remaining 

G 
tpHL ii A, Cn 

tPLH Cn None None All All Any F 
tpHL A ii or Cn +4 

tPLH Ai None 8i Remaining Remaining 
Cn +4 

tpHL ii ii. Cn 
tpLH 8i None Ai Remaining Remaining 

Cn +4 
tpHL ii A, Cn 

DIFF MODE TEST TABLE 

FUNCTION INPUTS: S1 =S2=4.5 V. SO-S3=M=O V 

OTHER INPUT 
INPUT OTHER DATA INPUTS OUTPUT 

SAME BIT 
PARAMETER UNDER UNDER 

APPLY APPLY APPLY APPLY 
. TEST TEST 

4.5 V GND 4.5 V GNO 

tpLH Ai None 8i 
Remaining Remaining 

Fi 
tpHL A B. Cn 

tpLH 8i Ai None 
Remaining Remaining 

Fi 
tpHL A B. Cn 
tpLH Ai None Bi None 

Remaining p 
tpHL A and 8, Cn 
tpLH Bi Ai None None 

Remaining p 
tpHL A ana S, Cn 

tpLH 
Ai Bi None None 

Remaining 
G 

tpHL A and 8, Cn 

tpLH §i None Ai None 
Remaining 

G 
tpHL A and a, cn 

tPLH 
Ai None Bi 

Remaining remaining 
A ~ B 

tpHL ii ii. Cn 
tpLH 

Bi Ai None 
Remaining Remaining 

A ~ B 
tpHL ii ii. Cn 
tpLH All Cn +4 Cn None None None 
tpHL A and B or any F 
tpLH 

Ai 8i None None 
Remaining 

Cn +4 
tpHL A. ii. Cn 
tpLH 81 None Ai None 

Remaining 
Cn +4 

tpHL A. ii. Cn 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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WAVEFORM 

(SEE NOTE 1) 

In-Phase 

In-Phase 

In-Phase 

In-Phase 

In-Phase 

In-Phase 

In-Phase 
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OUTPUT 

WAVEFORM 

(SEE NOTE 1) 

In-Phase 

Out-af-Phase 

In-Phase 
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In-Phase 
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Out-of-Phase 

In-Phase 

Out-of-Phase 

In-Phase 



PRODUCT 
PREVIEW 

SN54AS181B, SN74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

• Package Options Include Compact 300-mil 
or Standard 600-mil DIPs and Both Plastic 
and Ceramic Chip Carriers 

• Full Look-Ahead for High-Speed Operations 
on Long Words 

• Arithmetic Operating Modes: 
Addition 
Subtraction 
Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic Operations 

• Logic Function Modes 
Exclusive-OR 
Comparator 
AND,NAND,OR,NOR 

• Dependable Texas Instruments Quality and 
Reliability 

logic symbol t 

50 161 
ALU 

51 15) }~ 52 141 

53 13) 

M 
IB) 

Cn 
17} 

CI 

AD 

80 
(lJ 

(21 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for J, JT, N, and NT packages. 

D2661, DECEMBER 1985-REVISED MAY 1986 

SN54AS1818 ... JT OR JW PACKAGE 
SN74AS1818 ... N OR NT PACKAGE 

52 
51 
50 
NC 
Cn 
M 

(TOP VIEW) 

BO VCC 
AO A1 
53 B1 
52 A2 
51 B2 
50 A3 
Cn 83 
M G 

Fa Cn +4 
F1 p 
F2 A=B 

GND F3 

SN54AS181B ... FK PACKAGE 
SN74AS181B ... FN PACKAGE 

5 

6 

8 

9 
10 

(TOP VIEW) 

U 
('I') 0 0 U u .......... 
en (<( (al Z >1« lal 

4 3 2 1 282726 

25 

24 

23 

22 

21 

20 

NC 

Fa 11 19 Cn +4 
12131415 161718 

~ N 0 U '" alia.. 
11.1-)1.1- Z Z)1.1- II 

(!) « 

NC - No internal connection 

TYPICAL ADDITION TIMES (CL - 15 pF, RL - 280 (J, TA - 25°C) 

NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD 

OF USING 'AS181B USING 'AS881B USING'S181 ARITHMETIC LOOK-AHEAD BETWEEN 

BITS AND'AS882 AND'AS882 AND'S182 LOGIC UNITS CARRY GENERATORS ALUs 

1 to 4 5 ns 5 ns 11 ns 1 NONE 

5 to 8 10 ns 10 ns 18 ns 2 RIPPLE 

9 to 16 14 lis 14 ns 19 ns 3 or 4 1 FULL LOOK-AHEAD 

17 to 64 19 ns 19 ns 28 ns 5 to 16 2 to 5 FULL LOOK-AHEAD 

Copyright © 1985, Texas Instruments Incorporated 

II 
til ... 
'3 
u 
~ 

C3 
UJ « 
"C 
t:: 
CI:I 

UJ 
...I « 
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II 

SN54AS101~ SN74ASio1B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

description 

The 'AS181B arithmetic logic units (ALU)/function generators have a complexity of 75 equivalent gates 
on a monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as shown 
in Tables 1 and 2. These operations are selected by the four function-select lines (SO, S1, S2, S3) and 
include addition, subtraction, decrement, and straight transfer. When performing arithmetic manipulations, 
the internal carries must be enabled by applying a low-level voltage to the mode control input (M). A full 
carry look-ahead scheme is made available in these devices for fast, simultaneous carry generation by 
means of two cascade-outputs, G and P, for the four bits in the package. When used in conjunction with 
the SN54AS882 or SN74AS882 full carry look-ahead circuits, high-speed arithmetic operations can be 
performed. The typical addition times shown previously illustrate the little additional time required for addition 
of longer words when full carry look-ahead is employed. The method of cascading' AS882 circuits with 
these ALUs to provide multilevel full carry look-ahead is illustrated under signal designations. 

If high speed is not of impOrtance, a ripple-carry input (en) and a ripple-carry output (en + 4) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word 
lengths can be performed without external circuitry. 

The' AS 181 B will accommodate active-high or active-low data if the pin designations are interpreted as 
follows: 

PIN NUMBER 2 1 23 22 21 20 19 18 9 10 11 13 7 16 15 17 

Active-low data ITable 1) AO BO A1 B1 A2 B2 A3 63 FO F1 F2 F3 Cn Cn +4 p G 

Active-high data ITable 2) AO BO A1 B1 A2 B2 A3 B3 FO F1 F2 F3 Cn Cn +4 X y 

Subtraction is accomplished by 1 's complement addition where the 1 's complement of the subtrahend 
is generated internally. The resultant output is A-B-1, which requires an end-around or forced carry to 
provide A-B. 

The' AS 181B can also be utilized as a comparator. The A = B output is internally decoded from the function 
outputs (FO, F1, F2, F3) so that when two words of equal magnitude are applied at the A and B inputs, 
it will assume a high level to indicate equality (A = B). The ALU must be in the subtract mode with en = H 
when performing this comparison. The A = B output is open-collector so that it can be wire-AND connected 
to give a comparison for more than four bits. The carry output (en + 4) can also be used to supply relative 
magnitude information. Again, the ALU must be placed in the subtract mode by placing the function select 
input S3, S2, S1, SO at L, H, H, L, respectively. 

ACTIVE·LOW DATA ACTIVE·HIGH DATA 
INPUT Cn OUTPUT Cn +4 

(FIGURE 1) (FIGURE 2) 

H H A«B AsB 

H L A<B A>B 

L H A>B A<B 

L L AsB A«B 

These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic 
operations, but also to provide 16 possible functions of two Boolean variables without the use of external 
circuitry. These logic functions are selected by use of the four function-select inputs (SO, S1, S2, S3) 
with the mode-control input (M) at a high level to disable the internal carry. The 16 logic functions are 
detailed in Tables 1 and 2 and include exclusive-OR, NAND, AND, NOR, and OR functions. 
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signal designations 

SN54AS181B, SN74AS181B 
ARITHMETIC lOGIC UNITS/FUNCTION GENERATORS 

In both Figures 1 and 2, the polarity indicators (t::>.. ) indicate that the associated input or output is active
low with respect to the function shown inside the symbol and the symbols are the same in both figures. 
The signal designations in Figure 1 agree with the indicated internal functions based on active-low data, 
and are for use with the logic functions and arithmetic operations shown in Table 1. The signal designations 
have been changed in Figure 2 to accommodate the logic functions and arithmetic operations for the active
high data given in Table 2. The 'AS181B together with 'AS882 and 'S182 can be used with the signal 
designation of either Figure 1 or Figure 2. 

'AS181B 'AS181B 

SO IS) 
ALU IS) ALU 

'} 
so '} Sl 15) 10 ... 15)CP 115) P Sl 

15) 
10 ... 15) CP 

115) x 
52 (4) M ~ 10 ... 15)CG 

(17) G (4) 
M ~ 10 •.. 15)CG 

(17) V 
S2 

S3 (3) 
31 (14) (3) 31 1141 SIP=G) Q A~B S3 SIP=O) Q A~B 

M (8) 4 10 ... 15) co lIS) 
_M 

(8) 
4 10 ... 15) co lIS) 

Cn+4 Cn+4 
Cn I7l Cn 171 

Cl Cl 

[I] [I] 

[2] [2] 

[4] [4] 

[8] [8] 

'AS882 'AS882 

CPG Cn 11) 
CPG 

Cl 
131 

Cl 
XO 

CPO 
GO VO 

CGO 

PI Xl CPl 

Gl VI CGl 
IS) 

COl 
IS) 

Cn+8 X2 CPI COl I:n+8 

CG2 
1111 

C03 
111) 

Cn+1S CP3 C03 I:n+1S 
CG3 

(17) 
COS 

(17) 
Cn+24 COs (;n+24 

(22) 
C07 

(22) 
(;n+32 C07 Cn+32 CPS 

CG5 

FIGURE 1 FIGURE 2 

IUSE WITH TABLE I) IUSE WITH TABLE II) 

II 
en ... ·S 
(.) .. 

C3 
(J) 

« 
"C 

r:::: 
CO 

(J) .... « 
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SN54AS181B, SN74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

TABLE I 

SELECTION 
ACTIVE-LOW OATA 

M=H M - L; ARITHMETIC OPERATIONS 

S2 S1 SO 
LOGIC Cn = L Cn = H 

S3 
FUNCTIONS (no carryl (with carryl 

L L L L F = A F = A MINUS 1 F = A 

L L L H F = AB F = AB MINUS 1 F = AB 

L L H L F = Ii: + B F = As MINUS 1 F = A8 

L L H H F = 1 F = MINUS 1 (2'8 COMP) F = ZERO 

L H L L F = A + B F = A PLUS IA + Bi F = A PLUS IA + 81 PLUS 1 

L H L H F = 8 F = AB PLUS IA + 8) F = AB PLUS IA + 8) PLUS 1 

L H H L F = A EEl B F = A MINUS B MINUS 1 F = A MINUS B 

L H H H F = A + 8 F = A + 8 F = IA + 81 PLUS 1 

H L L L F = AB F = A PLUS IA + B) F = A PLUS IA + B) PLUS 1 

H L L H F=AEElB F = A PLUS B F = A PLUS B PLUS 1 

H L H L F = B F = A8 PLUS IA + BI F = A8 PLUS IA + B) PLUS 1 

H L H H F = A + B F = IA + B) F = IA + B) PLUS 1 

H H L L F = 0 F = A PLUS A* F = A PLUS A PLUS 1 

H H L H F = A8 F = AB PLUS A F = AB PLUS A PLUS 1 

H H H L F = AB F = A8 PLUS A f = A8 PLUS A PLUS 1 

H H H H F = A F = A F = A PLUS 1 

TABLE II 

SELECTION 
M=H 

ACTIVE-HIGH DATA 

M = L; ARITHMETIC OPERATIONS 

53 52 51 
LOGIC Cn = H Cn = L 

SO 
FUNCTIONS Ino carry) Iwith carry) 

L L L L F = A F = A F = A PLUS 1 

L L L H F = A + B F = A + B F = IA + B) PLUS 1 

L L H L F = AB F = A + 8 F = IA + 81 PLUS 1 

L L H H F = 0 F = MINUS 1 12'8 COMP) F = ZERO 

L H L L F = AB F = A PLUS AS F = A PLUS AB PLUS 1 

L H L H . F = B F = IA + B) PLUS AB F = IA + B) PLUS A8 PLUS 1 

L H H L F = A EEl B F = A MINUS B MINUS 1 F = A MINUS B 

L H H H F = A8 F = A8 MINUS 1 F = AB 

H L L L F = Ii: + B F = A PLUS AB F = A PLUS AB PLUS 1 

H L L H F = AEi)1i F = A PLUS B F = A PLUS B PLUS 1 

H L H L F = B F = (A + 81 PLUS AB F = IA + B) PLUS AB PLUS 1 

H L H H F = AB F = AB MINUS 1 F = AB 

H H L L F = 1 F = A PLUS A* F = A PLUS A PLUS 1 

H H L H F=A+8 F = IA + B) PLUS A A = IA + BI PLUS A PLUS 1 

H H H L F = A + B F = IA + BI PLUS A F = IA + B) PLUS A PLUS 1 

H H H H F = A F = A MINUS 1 F = A 

*Each bit is shifted to the next more significant position. 
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logic diagram (positive logic) 

S3 (3) 

S2~-
51 (5) 

50~ 

~ J.!.!!! >-<C 

~ (19) 

83 

A3 

82 ~ ~ fPn 
(21) 

81 ~ H> fPD 
I 

(23) 

BO ~ >-<{) ~ 
I 

AO (2) 

M 
(8) 

(7) 

Pin numbers shown are for J, JT, N, and NT packages. 

SN54AS181B. SN74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

~ (17) G 

--r--- (16) Cn+4 

I '-- =1 (15) p 

II (13) 
F3 

I 

)) ,~ (11) 

~ 
F2 

~ 1 

~ A= B 

11 

b-J 
(10) 

Fl 

=:1f) (9) FO 

bJ 

fI 
en 
.~ 
:::s 
(J ... 

C3 
en 
<C 
"'C 
C 
«I 

en 
...I 
<C 
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SN54AS1818. SN74AS1818 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Off-state output voltage (A = B output only) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS 181 B ... ,.................. - 55°C to 125°C 

SN74AS181B .......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS1818 SN74AS1818 
MIN NOM MAX MIN NOM MAX 

UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage A ~ B output only 5.5 5.5 V 

All outputs except 
-2 -2 rnA 

IOH High-level output current A~B and G 
G -3 -3 rnA 
All outputs 

20 20 rnA 
IOL Low-level output current except G 

G 48 48 rnA 
TA Operating free-air temperature -55 125 0 70 °e 
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SN54AS181B. SN74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ASlala SN74ASlala 
PARAMETER TEST CONDITIONS 

Typt Typt UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

Any output 
Vee = 4.5 V to 5.5 V, IOH = 

VOH except A = B 
-2 rnA VCC- 2 Vec-2 V 

G Vee = 4.5 V, IOH = -3 rnA 2.4 3.4 2.4 3.4 V 

IOH A - B Vee - 4.5 V, VOH - 5.5 V 0.1 0.1 rnA 

Any output 
Vee = 4.5 V, IOL = 20 rnA 0.3 0.5 0.3 0.5 V 

VOL except G 
G Vee = 4.5 V, IOL = 48 rnA 0.4 0.5 0.4 0.5 V 

M input 0.1 0.1 

II 
Any A or B input 

Vee = 5.5 V, VI = 7 V 
0.3 0.3 

rnA 
Any 5 input 0.4 0.4 

Carry input 0.6 0.6 

M input 20 20 

IIH 
Any A or B input 60 60 

Any 5 input 
Vee = 5.5 V, VI = 2.7 V 

80 80 
~A 

Carry input 120 120 

M input -0.5 -0.5 

IlL 
Any A or B input -1.5 -1.5 

Vee = 5.5 V, VI = 0.4 V rnA 
Any 5 input -2 -2 

Carry input -3 -3 

All outputs except 
-30 -45 -112 -30 -45 -112 

lot A = Band G Vee = 5.5 V, Vo = 2.25 V rnA 

G -30 -125 -30 -125 

lee Vee = 5.5 V 74 117 74 117 rnA 

t All typical values are at Vee = 5 V, TA = 25°e. 
t The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS. 

II 
U) 

.1: 
::::I 
CJ ... 
(j 
tJ) 

<C 
"t:I 
C 
CO 

tJ) 
...I 
<C 

TEXAS -111 
INSTRUMENTS 

2-203 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54AS181B, SN74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

switching characteristics (see Note 1) 

Vcc - 4 .. 5 V to 5.5 V. 
CL = 50 pF. 

FROM TO 
RL - 500 O. 

PARAMETER TEST CONDITIONS TA - MIN to MAX 
(lNPUTI (OUTPUT) 

SN54AS1818 SN74AS181B 

l> r
en 
I» 
:I 
C. 

l> 
en 
(") 
:::;' 
n c 
;::;.' 
(/I 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

Cn 

Any 

A orii 

Any 

A orii 

Cn 

Any 

A or ii 

Any 

A or ii 

Any 

A or ii 

Any 

A or ii 

Ai or 

iii 

Ai or 

iii 

Any 

Aorii 

Any 

Ao,ii 

Ai 0' iii 

Any 

Ao,ii 

Cn +4 

Cn +4 

Cn +4 

Any F 

G 

G 

p 

p 

Fi 

Fi 

Any F 

Any F 

Fi 

A = B 

MIN 

3 

2 -
M - 0 V. 51 - 52 - 0 V. 3.5 

50 = 53 = 4.5 V (5UM model 3.5 

M - 0 V. 50 - 53 - 0 V. 5 

51 = 52 = 4.5 V (DIFF model 5 

M = 0 V (5UM or DIFF model 
3 

3 

M - 0 V. 51 - 52 - 0 V. 3 

50 = 53 = 4.5 V (5UM model 2 

M o V. 50 53 o V. 3 

51 = 52 = 4.5 V (DIFF model 2 

M - 0 V. 51 - 52 - 0 V. 3 

50 = 53 = 4.5 V (5UM model 2 

M = 0 V. 50 = 53 = 0 V. 3 

51 = 52 = 4.5 V (DIFF model 3 

M - 0 V. 51 - 52 - 0 V. 3 

50 = 53 = 4.5 V (5UM model 3 

M - 0 V. 50 - 53 - 0 V. 3 

51 = 52 = 4.5 V (DIFF'mode) 3 

M - 0 V. 51 - 52 - 0 V. 3 

50 = 53 = 4.5 V (5UM mode) 3 

M - 0 V. 50 - 53 - 0 V. 3 

51 = 52 = 4.5 V (DIFF mode) 3 

M = 4.5 V (LOGIC mode) 
3 

3 

M = 0 V. 50 = 53 '= 0 V. 4 

51 = 52 = 4.5 V (DiFF mode) 5 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

9 3 8.5 

7 2 6.5 

13 5 12 

12.5 5 12 

14.5 5 13 

13.5 5 12.5 

10.5 3 9 

8 3 7.5 

8.5 3 8 

7 2 6 
10.5 3 9.5 

9 2 7 

8.5 3 7.5 

7.5 2 6 

10.5 3 9 

8.5 3 8 

11 3 9.5 

9 3 7.5 

12 3 10.5 

11 3 9.5 

13.5 3 12 

13 3 11.5 

16 3 14.5 

13 3 12.5 

12.5 3 11 

10 3 9.5 

19 4 17 

18.5 5 15 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



PARAMETER 

tpLH 

tpHL 

tpLH 

tpHL 

tPLH 
tpHL 

tpLH 

tpHL 

tpLH 

tPHL 

tpLH 

tPHL 

tpLH 

tpHL 

tpLH 

tpHL 

tPLH 

tpHL 

SN54AS181B. SN74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

SUM MODE TEST TABLE 

FUNCTION INPUTS: SO-S3-4.5 V. S1-S2-M-0 V 

OTHER INPUT 
OTHER DATA INPUTS OUTPUT OUTPUT INPUT 

SAME BIT 
UNDER UNDER WAVEFORM 

APPLY APPLY APPLY APPLY 
TEST TEST (SEE NOTE 1) 

4.5 V GND 4.5 V GND 

Ai Si None 
Remaining 

Cn Fi In-Phase 
A andS 

Si Ai None 
Remaining 

Cn Fi In-Phase 
A andB 

Ai Si None None 
Remaining p In-Phase 

A andS. Cn 

Si Ai None None 
Remaining p In-Phase 

A and B. Cn 

Ai None Si 
Remaining Remaining G In-Phase 

B A,Cn 

Si None Ai 
Remaining Remaining G In-Phase 

B A. Cn 

Cn None None All 

A 

All Any F 
In-Phase 

S or Cn +4 

Ai None Si 
Remaining Remaining 

Cn +4 Out-aI-Phase 
S A,Cn 

Si None Ai 
Remaining Remaining 

Cn +4 
B A. Cn 

Out-aI-Phase 

U) .... 
"5 
u .. 
o 
en 
II( 
~ 
C 
ca 
en 
..J 
II( 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS181B, SN74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

DIFF MODE TEST TABLE 

FUNCTION INPUTS: S1-S2-4.5 V. SO-S3-M-O V 

OTHER INPUT 
INPUT OTHER DATA INPUTS OUTPUT 

UNDER 
SAME BIT 

PARAMETER UNDER 
APPLY APPLY APPLY APPLY 

TEST 
4.5 V GND GND 

TEST 
4.5V 

tpLH Ai None iii Remaining Remaining 
Fi 

tpHL A B. Cn 

tpLH Remaining Remaining 
.. 

iii Ai None Fi 
tpHL A B. Cn 

tpLH Ai None iii None 
Remaining p-

tpHL A and B. Cn 

tpLH iii Ai None None 
Remaining p-

tpHL A and B. Cn 

tpLH Ai Bi None None 
Remaining G 

tpHL A and B. Cn 

tpLH iii None Ai None 
Remaining G 

tpHL A and B. Cn 

tpLH Ai None Si Remaining Remaining 
A=B 

tpHL A B. Cn 

tpLH Bi Ai None 
Remaining Remaining 

A = B 
tpHL A S. Cn 

tpLH All Cn +4 Cn None None None 
tpHL A and B or any F 
tPLH Ai Bi None None 

Remaining 
Cn +4 

tpHL A.B.Cn 

tPLH iii None Ai None 
Remaining 

Cn +4 
tpHL A.B. Cn 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-206 TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

OUTPUT 

WAVEFORM 

(SEE NOTE 1) 

In-Phase 

Out-of-Phase 

In-Phase 

Out-of-Phase 

In-Phase 

Out-of-Phase 

In-Phase 

Out-of-Phase 

In-Phase 

Out-of-Phase 

In-Phase 



INPUT 

PARAMETER UNDER 

TEST 

tpLH Ai 
tPHL 

tpLH Bi 
tpHL 

INPUT 

PARAMETER UNDER 

TEST 

tpLH Ai 
tpHL 

tpLH Bi 
tPHL 

tpLH Ai 
tpHL 

tpLH Bi 
tpHL 

tpLH Ai 
tpHL 

tpLH Bi 
tpHL 

tpLH Ai 
tpHL 

tPLH Bi 
tpHL 

INPUT 

PARAMETER UNDER 

TEST 

tpLH Ai 
tpH 

tpLH iii 
tPHL 

tPLH Ai 
tPHL 

tpLH iii 
tpHL 

SN54AS181B, SN74AS181B 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

LOGIC MODE TEST TABLE 

FUNCTION INPUTS: S1 KS2-M-4.5 V. SO-S3-0 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5V GND 4.5V GND 

Bi None None 
Remaining 

A and B. Cn 

Ai None None 
Remaining 

A andB. Cn 

INPUT BITS EQUAUNOT EQUAL TEST TABLE 

FUNCTION INPUTS: SO=S3=M=4.& V. S1 =S2=0 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5V GND 4.5V GND 

Bi None 
Remaining 

None 
A and B. Cn 

Ai None 
Remaining 

None 
A and B. Cn 

None Bi 
Remaining 

None 
A and l!. Cn 

None Ai Remaining 
None 

A and ii. Cn 

iii None 
Remaining 

None 
A and B. Cn 

Ai None 
Remaining 

None 
A and B. Cn 

None iii 
Remaining 

None 
A and ii. Cn 

None Ai 
Remaining 

None 
A and ii. Cn 

INPUT PAIRS HIGH/NOT HIGH TEST TABLE 

FUNCTION INPUTS: S2-M-4.5 V. SO-S1-S3- 0 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5V GND 

Bi None 
Remaining Remaining 

A.Cn B 

Ai None 
Remaining Remaining 

ii. cn. A 

Bi None 
Remaining Remaining 

A.Cn B 

Ai None 
Remaining Remaining 

B,Cn A 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 11 

Fi Out-ol-Phase 

Fi Out-ol-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 11 

P Out-ol-Phase 

P Out-ol-Phase 

P In-Phase 

P In-Phase 

Cn +4 In-Phase 

Cn +4 In-Phase 

Cn +4 Out-ol-Phase 

Cn +4 Out-ol-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 11 

]5 In-Phase 

p In-Phase 

Cn +4 Out-ol-Phase 

Cn +4 Out-ol-Phase 

II 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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PRODUCT 
PREVIEW 

• High-Speed Replacement for the 'S182 

• Offers Carry Functions in a Compatible 
Form for Direct Connections to the ALU 

• Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

PIN DESIGNATIONS 

ALTERNATIVE DESIGNATIONSt FUNCTION 

GO, G1, G2, G3 GO,Gl, G2,G3 Carry Generate Inputs 

PO, PI, P2, P3 PO, PI, P2, P3 Carry Propagate Inputs 

Cn Cn Carry Input 

Cn +x, Cn +y , Cn + x• Cn + y , 
Carry Outputs 

Cn +z Cn +z 

G y Carry Generate Output 

P X Carry Propagate Output 

VCC Supply Voltage 

GND Ground 

t Interpretations are illustrated in connection with the Function 
Tables for the 'ASI81B and 'AS881A. 

description 

The 'AS 182 look-ahead carry generators are 
capable of anticipating a carry across four binary 
adders or group of adders, They are cascadable 
to perform full look-ahead across n-bit adders, 

SN54AS182, SN74AS182 
LOOK-AHEAD CARRY GENERATOR 

D2661, DECEMBER 1983~REVISED MAY 1986 

SN54AS182 ... J PACKAGE 
SN74AS182, , , D OR N PACKAGE 

(TOP VIEW) 

G1 VCC 
P1 P2 
GO G2 
PO Cn 
G3 Cn +x 
P3 Cn + y 

P G 
GND Cn + z 

SN54AS182 " , FK PACKAGE 

(TOP VIEW) 

GO 4 
5 

6 

U 
..... .- U UN 

10. It!) Z > 10. 

3 2 1 20 19 

18 

17 

16 

7 15 

8 14 

9 1011 1213 

10. Cl UNIt!) 
Z Z + 
t!) tf 

NC - No internal connection 

This generator, when used in conjunction with the 'AS181 B or 'AS881 A Arithmetic Logic Unit ALU, provides 
high-speed carry look-ahead capability for any word length, The' AS182 generates the look-ahead 
(anticipated carry) across a group of four ALUs, In addition, other carry look-ahead circuits may be employed 
to anticipate carry-across sections of four look-ahead packages up to n-bits, The method of cascading 
'AS 182 circuits to perform multilevel look-ahead is illustrated under ~he typical application data, 

The carry functions (inputs, outputs, generate, and propa.Qate) of the look-ahead generators are implemented 
in the compatible forms for direct connections to the ALU, Reinterpretations of carry functions as explained 
on the 'AS181B and 'AS881A data sheet are also applicable to and compatible with the look-ahead 
generator, Logic equations for the 'AS182_ are: 

Cn+x = GO + PO Cn 
Cn+y = G1 + P1 GO + P1 PO Cn 
Cn+z = G2 + P2 G1 + P2 P1 GO + P2 P1 PO Cn 

G = G3 + P3 G2 + P3 P2 G1 + P3 P2 Pl GO 
p= P3 P2 Pl PO 

or 

Cn+x = VO (XO + Cn ) 
C n+y - Vl [Xl + VO (XO + Cn)l 
C n+z = V2 {X2 + Vl [Xl + VO (XO + Cnll} 

V=V3 (X3+V2) (X3+X2+Vl) (X3+X2+Xl +VO) 

X = X3 + X2 + Xl + XO 

Copyright © 1983. Texas Instruments Incorporated 
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SN54AS182, SN74AS182 
LOOK·AHEAD CARRY GENERATOR 

FUNCTION TABLE FOR G OUTPUT 

INPUTS OUTPUT 

G3 G2 .Gl GO P3 P2 PI G 
L X X X X X X L 

X L X X L X X L 

X X L X L L X L 

X X X L L L L L 

P3 

L 

FUNCTION TABLE 

FORP OUTPUT 

INPUTS OUTPUT 

P2. PI Po P 
L L L L 

All other 
H 

FUNCTION TABLE 

FOR Cn + x OUTPUT 

INPUTS OUTPUT 

GO lio Cn Cn +x 
L X X H 

X L H H 

All other 
All other combinations H combinations combinations 

L 

FUNCTION TABLE Cn + V OUTPUT 

INPUTS OUTPUT 

Gl GO PI Po Cn Cn + y G2 

L X X X X H 

X L L X X H 

X X L L H H 

All other 
L 

combinations 

H = high-level, L = low level, X = irrelevant. 
Any inputs n01 shown in a given table are irrelevant with respect 
to that output. 

logic diagram (positive logic) 

P20rX2l(I~5~1~~~~~-r~ 
~20rY2~(1~4~1~ __ ~~~~ , 

(2) 
~1 or X 1 ,,(1~1-+-____ -l-.I~-I-l1 ) 
GlorVl"'-

L 

X 

X 

X 

FUNCTION TABLE FOR Cn +z OUTPUT 

INPUTS 

Gl GO P2 'iSl PO 

X X X X X 

L X L X X 

X L L L X 

X X L L L 

All other combinations 

logic symbQls t 

Po 
GO 
PI 

Gl 

CP2 

CG2 

CP3 

CG3 

G2/Z10 

Z3 

G4 

Z5 

Z7 

G8 

Z9 

OUTPUT 

Cn Cn +z 
X H 

X H 

X H 

H H 

L 

CPG 

coo (12) Cn+x 

COl (II) Cn+v 

CO2 (91 Cn+z 

CP 
(71p 

CG 
(10) G 

OR 

CPG 

1,2 ;;.1 (121 

3 
Cn+x 

1,2,4 ;;'1 
3,4 (II) 

5 Cn+y 

1,2,4,6 ;;'1 
3,4,6 (91 

Cn+z 
5,6 

7 

10,4,6,8 
(7) 

P 
3,4,6,8 ;;.1 

5,6,8 (10) 
G 7,8 

9 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

Pin numbers are for D, J, and N packages. 
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SN54AS182, SN74AS182 
LOOK-AHEAD CARRY GENERATOR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS 182 ....................... - 55°C to 125°C 

SN74AS182 ........................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 1 50°C 

recommended operating conditions 

SN54AS182 SN74AS182 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10L Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70° °e 

II 
fI) 

.t:: 
::J 
(,) .. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise U 
noted) tn 

PARAMETER TEST CONDITIONS 

VIK Vee - 4.5 V, II - -18 rnA 

VOH Vee - 4.5 v to 5.5 v, 10H - -2 rnA 

VOL Vce - 4.5 V, 10L - 20 rnA 

Cn 

P3 

P2 
II 

PO, PI, G3 
Vce = 5.5 V, VI = 7.0 V 

GO,G2 

Gl 

en 

P3 

P2 
IIH 

PO, PI, (;3 
VCC = 5.5 V, VI = 2.7 V 

GO, G2 

Gl 

en 

P3 

P2 
IlL 

PO, PI, G3 
VCC = 5.5 V, VI = 0.4 V 

GO, G2 

Gl 

lot Vec = 5.5 V, Vo = 2.25 V 

ICCH 
Vee = 5.5 V 

leCL 

t All typical values are at Vce = 5 V, TA = 25°C. 

SN54AS182 

MIN Typt MAX 

-1.2 

Vcc- 2 
0.3 0.5 

0.1 

0.2 

0.3 

0.4 

0.7 

0.8 

0.02 

0.04 

0.06 

0.08 

0.14 

0.16 

-0.5 

-1 

-1.5 

-2 

-3.5 

-4 

-30 -112 

17 

23 

SN74AS182 

MIN Typt MAX 

-1.2 

Vcc- 2 

0.3 0.5 

0.1 

0.2 

0.3 

0.4 

0.7 

0.8 

0.02 

0.04 

0.06 

0.08 

0.14 

0.16 

-0.5 

-1 

-1.5 

-2 

-3.5 

-4 

-30 -112 

17 

23 

UNIT 

V 

V 

V 

rnA 

rnA 

rnA 

rnA 

rnA 

« 
" c 

C'CS 

tn 
..J « 

:l:The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS. 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

2-211 



• l> ren 
I» :s 
Co 

l> en 
(') 
:;' 
~ 
C 
;:;: 
en 

SN54AS182, SN74AS182 
LOOK·AHEAD CARRY GENERATOR 

switching characteristics (see Note 11 

PARAMETER 
FROM 

(INPUT) 

Vcc - 4.5 V to 5.5 V, 

CL - 50 pF, 
TO RL - 500 Il, 

IOUTPUT) TA - MIN to MAX 

SN54AS182 SN74AS182 

MIN Typt MAX MIN Typt MAX 

tpLH 
Cn 

Cn + x, Cn + y 5 5 

tPHL Cn +z 5 5 
tpLH 

Any P or G Cn + x, Cn + y 5 5 

tpHL Cn +z 5 5 

tpLH 
AnyPorG G 

6 6 
tpHL 5 5 
tpLH 

Any P P 
5 5 

tpHL 5 5 

t All typical values are at VCC = 5 V, TA = 25 ·C. 
NOTE1: Load circuit and voltage waveforms are shown in Section 1. 

TYPICAL APPLICATION DATA 

'AS181B, 'AS881A 

NOTE: Remaining inputs and outputs of 'AS1818 or 'AS881A are not shown. 

FIGURE 1. THE 'AS182 IN A 54· BIT LOOK-AHEAD CARRY CIRCUIT 
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SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

• Single Down/Up Count Control Line 

• Look-Ahead Circuitry Enhances Speed of Cascaded 
Counters 

• Fully Synchronous in Count Modes 

• Asynchronously Presettable with Load Control 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

descriptions 

The 'ALS 190 and 'ALS 191 are synchronous, reversible 
up/down counters. The' ALS 190 is a 4-bit decade counter and 
the 'ALS191 is a 4-bit binary counter, Synchronous counting 
operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident with each 
other when so instructed by the steering logic. This mode of 
operation eliminates the output counting spikes normally 
associated with asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to-high
level transition of the clock input if the enable input (CTEN) is 
low. A high at CTEN inhibits counting. The direction of the count 
is determined by the level ~f the down/up (DiD'! input. When Diu 
is low, the counter counts up and when Diu is high, it counts 
down. 

D2661, DECEMBER 1982-REVISED MAY 1986 

SN54ALS190. SN54ALS191 ... J PACKAGE 
SN74ALS190, SN74ALS191 ... 0 OR N PACKAGE 

(TOP VIEW) 

s VCC 
QS A 

QA CLK 
cmii RCO 

D/U MAX/M)N 

QC LOAD 

QD C 
GND 0 

SN54ALS190, SN54ALS191 ... FK PACKAGE 
(TOP VIEW) 

QA 4 

CTEN 5 

NC 6 

0/0 

QC 8 

U 
III U U 
dlllz><t 

3 2 2019 

9 1011 1213 

ClClUClU 
dZZ 

(!l 

NC - no internal connection. 

18 CLK 
17 RCO 
16 NC 
15 MAX/M(N 
14 

These counters feature a fully independent clock circuit, Changes at the control inputs (CTEN and DiD'! that will modify 
the operating mode have no effect on the contents of the counter until clocking occurs. The function of the counter will 
be dictated solely by the condition meeting the stable setup and hold times. 

These counters are fully programmable; that is, the outputs may each be preset to either level by placing a Iowan the 
load input and entering the desired data at the data inputs. The output will change to agree with the data inputs 
independently of the level of the clock input. This feature allows the counters to be used as modulo-N dividers by 
simply modifying the count length with the preset inputs. 

The CLK, 0/0, and LOAD inputs are buffered to lower the drive requirement, which significantly reduces the loading 
on, or current required by, clock drivers, etc., for long parallel words, 

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum count. 
The latter output produces a high-level output pulse with a duration approximately equal to one complete cycle of the 
clock while the count is zero (all outputs low) counting down or maximum (9 or 15) counting up. The ripple clock 
output produces a low-level output pulse under those same conditions but only while the clock input is low. The 
counters can be easily cascaded by feeding the ripple clock output to the enable input of the succeeding counter if 
parallel clocking is used, or to the clock input if parallel enabling is used. The maximum/minimum count output can be 
used to accomplish look-ahead for high-speed operation, 

The SN54ALS190 and SN54ALS191 are characterized for operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS190 and SN74ALS191 are characterized for operation from ooC to 70°C, 

Copyright © 1982, Texas Instruments Incorporated 
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TYPES SN54ALS190, SN74ALS190 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

'ALS190 logic symbol t 

'ALS 190 logic diagram (positive logic) 

14) 

D/ii 151" 

1141~ 
ClK 

~ 1161 -__ 

t f-LJ 
~ 

A 

111 

~ f-l-J 

L-~ 
(10) --
~ f-LJ 

C 

fD L-

19) --
~ ~ 

D 

111 
121 
141 
181 

(12) MAXIMIN 

(3) 0A 

(2) a 
16) B 
mOe 

00 

-
~ 

~~$-
Pt-

'l" 

~ ~-8t? 1 A. 
,.".-

~ 

~ ~ ~ 
r 

f-l-

1121 

(13) 

r--8 ~ 
>-< poCl 
_ID 

~~ 
r--

'-<8 r2L 
>-< poCl 
-ID 

rL~ 

r--
'-<8 ~ 

>--< pCl 

rL~ 
-~ 

~ - """""' L. r;-~ ~PCl 
=~~__ rL~ 

....,-

t This svmbol is in accordanca w~hANSI/IEEE SId 91-19B4 and lEe Publication 617-12_ 
Pin numbers shown are for D, J, and N packages. 
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• AlS191 logic symbol t 

SN54ALS191. SN74ALS191 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 

CTRDIV16 

1,2-/1,3+ 

AS ~5~O ____ ~[1~[ ______ ~ 
[2[ 

C 1101 [4) 

o 19) [8) 

1121 
MAX/MIN 

131 0A 

121 Os 

161 Oc 

17100 

• AlS 191 logic diagram (positive logic) 

(12) 
MAX/MIN 

141 

Diu 
{51 

~M~ 
1131 

(14) 

~ 
r----"lg s ~ 

~ r-<:f>C1 
r-- 10 

~fl 

ClK 

A 

RCa 

OA 

111 .......... ...... -

f-l-l ,.--

S? 
~r;-~ 

'r& >--
f-c f>C1 

r 7L 1 j'- -+ 

Os 

P 
'-t 

-

"1 p Lcr;-r-'"l 

~ ~jP 
f---< C1 

7L~ 

C 

Oc 

...... 
- 0 

"1 0 -
~ ~~"~ ~ ~ 10 

y....... r~1 

00 

-D 
'-t 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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SN54ALS19D, SN74ALS190 
SYNCHRONOUS 4·811 UP/DOWN DECADE COUNTERS 

typical load, count, and inhibit sequences 

'ALS190 

Illustrated below is the following sequence: 

1. Load (preset) to .BCD seven. 
2. Count up to eight, nine (maximum>. zero, one, and two. 
3. Inhibit. 
4. Count down to one, zero (minimum). nine, eight, and seven. 

LciAD~ , 
A..J I I , L , 
a..J I 

L. 
DATA 

INPUTS 

C--.l I 
L 

r D , , , 
CLOCK I 

I 
1 I 

_----1--,1 
DIU ____ ' ___ ,' 

I 
" ----1--71' 

C'fEN ___ -'-_J,' , 
I: , 
I 
I , : 

Os -u-:-n ___ ...J , 

1 I 
~ ___ ----II l-------.....JI , 

°c ----;-11 ~------------~---------~------------~I ___ ...J I, 

___ .., I I 

°D ____ L.iJ L-
, 1 

MAX:MIN ===J ' I , 1 ~~-.....Jr-l~------~------~~~r-l~------------
REO 

---- I 1 ___ ...J 

" 
I 7 8 , I 

, U U 
9 o o 9 

I II· 
~ 

2 

1--- COUNT UP ---,-•• I-INHIBIT--I I--- COUNT DOWN ----.... , 

LOAD 

2-216 TEXAS ." 
INSTRUMENTS 

POST OFF1CE BOX 655012 • DALLAS, TEXAS 75265 



SN54ALS191, SN74ALS191 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 

typical load, count, and inhibit sequences 

'ALS191 

Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen. 
2. Count up to fourteen, fifteen (maximum). zero, one, and two. 
3. Inhibit. 
4. Count down to one, zero (minimum). fifteen, fourteen, and thirteen. 

DATA 
INPUTS 

r
S __ ":"_..!.JI __ 

ClK 

I 

--- --, 
DIU ___ 1_ LI ____________ -I 

1 I I -----, 
CTEN _ __ 1 __ LI __________ .J 

I , I 
___ I II 

I 
I 

1:,.: ___ - ..... 

Qs==lJJ 
Q C - --, 

__ ...J 

MAX!MIN=-= ~LI_"":"";'-_...JIlL _____ ~ ____ ~-""';~_.JIlL. ______ _ 

lico---' U U __ ...J 

: 13 14 15 0 I 2 2 

I I---COUNT uP----_j.-,NHIBIT--I 

~ 
lOAD 

o 15 14 13 

~COUNTDOWN----1·~1 

II) ... 
·S 
CJ ... 
(3 
en 
<C 

" c 
CO 

en 
....I 
<C 
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SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC ............................................................... 7 V 

Input voltage ............................................... ~ .................... 7 V 

Operating free-air temper~ture range: SN54ALS190, SN54ALS191 .................. - 55 DC to 125 DC 

SN74ALS190,SN74ALS191 ...................... ODCt070 DC 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54ALS190 SN74AlS190 

SN54ALS191 SN74AlS191 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 mA 

IOl Low-level output current 4 8 mA 

'AlS190 0 20 0 25 
fclock Clock frequency 

30 
MHz 

'AlS191 0 20 0 

I 'ALS190 25 20 

tw Pulse duration 
CLK high or low I 'ALS191 20 16.5 ns 

LOAD low 25 20 

Data before LOAD' 25 20 

CTEN before CLK' 45 20 
tsu Setup time 

DIU before CLK' 20 
ns 

45 
mAD 'inactive before ClK' 20 20 

Data after WAD' 5 5 

th Hold time CTEN after ClK' 0 0 ns 

DIU after CLK' 0 0 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature. range (unless otherwise noted) 

SN54ALS190 SN74ALS190 

PARAMETER TEST CONDITIONS 
SN54AlS191 

MIN nipt MAX 

SN74ALS191 

MIN TYpt MAX 
UNIT 

V'K VCC = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH VCC = 4.5 V to 5.5 V, 'OH = -0.4 mA vcc- 2 Vcc- 2 V 

Vec - 4.5 V, 10L - 4 rnA 0.25 0.4 0.25 0.4 
Val V 

VCC = 4.5 V 10L = 8 rnA 0.35 0.5 

II VCC = 5:5 V, VI = 7 V 0.1 0.1 mA 

IIH VCC - 5.5 V, VI - 2.7 V 20 20 ~A 

I CTEN or ClK 
VCC = 5.5 V, VI = 0.4 V 

-0.2 -0.2 
III I All others 

mA 
-0.1 -0.1 

10* VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

ICC VCC = 5.5 V, All inputs at 0 V 12 22 12 22 mA 

tAli typical values are at Vee = 5 V, TA =" 25°C. 

iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-
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SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4"BIT UP/DOWN DECADE AND BINARY COUNTERS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
RL = 500 Q, 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54ALS190 SN74ALS190 

SN54ALS191 SN74ALS191 

MIN MAX MIN MAX 

'ALS190 20 25 fmax 
'ALS191 

MHz 
20 30 

tpLH 
LOAD AnyQ 7 37 8 30 

ns 
tpHL 8 34 8 30 
tPLH 

A,B,C,D Any Q 4 25 4 21 
tpHL 

ns 
4 25 4 21 

tpLH 
CLK RCO 5 24 5 20 ns 

tpHL 5 25 5 20 
tpLH 

CLK Any Q 3 26 3 18 
ns 

tpHL 3 22 3 18 
tpLH 

CLK MAX/MIN 8 37 8 31 ns 
tpHL 8 34 8 31 
tpLH Diu RCO 12 45 15 37 ns 
tpHL 10 36 10 28 

tPLH Diu MAX/MIN 8 35 8 25 ns 
tpHL 8 30 8 25 

tpLH 
CTEN RCO 4 21 4 18 ns 

tpHL 4 23 4 18 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

• Look·Ahead Circuitry Enhances Cascaded Counters 

• Fully Synchronous in Count Modes 

• Parallel Asynchronous Load for Modulo·N Count 
Lengths 

• Asynchronous Clear 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300·mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The 'ALS192 and 'ALS193 are synchronous, reversible 
up/down counters. The' ALS 192 is a 4-bit decade counter and 
the 'ALS193 is a 4-bit binary counter. Synchronous operation is 
provided by having all flip-flops clocked simultaneously so that 
the outputs change coincidently with each other when so 
instructed by the steering logic, This mode of operation 
eliminates the output counting spikes normally associated with 
asynchronous (ripple clockl counters, 

The outputs of the four flip-flops are triggered by a low-to-high
level transition of either count (clock I input (Up or Down!. The 
direction of counting is determined by which count input is 
pulsed while the other count input is high, 

All four counters are fully programmable; that is, each output 
may be preset to either level by placing a low on the load input 
and entering the desired data at the data inputs, The output will 
change to agree with the data inputs independently of the count 
pulses. This feature allows the counters to be used as modulo-N 
dividers by simply modifying the count length with the preset 
inputs, 

02661, DECEMBER 1982-REVISED MAY 1986 

SN54AlS192, SN54AS193 ... J PACKAGE 
SN74ALS192, SN74ALS193 , .. 0 OR N PACKAGE 

(TOP VIEWI 

B VCC 
QB A 
QA CLR 

DOWN iiO 
UP CO 
QC LOAD 
QD C 

GND D 

SN54ALS192, SN54ALS193 . , . FK PACKAGE 

(TOP VIEWI 

QA 4 
DOWN 5 

NC 6 

8 

u 
co U U 
dcoz><t 

3 2 1 20 19 

9 10 11 1213 

00 U 0 U 
dZZ 

(!) 

NC - no internal connection. 

1B CLR 
17 BO 
16 NC 
15 EO 
14 LOAD 

A clear input has been provided that forces all outputs to the low level when a high level is applied, The clear function is 
independent of the count and the load inputs, The cloek, count, and load inputs are buffered to lowei the drive 
requirements. This significantly reduces the loading on clock drivers, etc" for long parallel words, 

These counters were designed to be cascaded without the need for external circuitry, The borrow output (BO) 
produces a low-level pulse while the count is zero (all outputs lowl and the count-down input is low, Similarly, the carry 
output (COl produces a low-level pulse while the count is maximum (9 or 151 and the count-up input is low, The 
counters can then be easily cascaded by feeding the borrow and carry outputs to the count-down and count-up inputs, 
respectively, of the succeeding counter. 

The SN54ALS192 and SN54ALS193 are characterized for operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS192 and SN74ALS193 are characterized for operation from DOC to 70°C, 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS19t SN74ALS192 
SYNCHRONOUS 4·811 UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 

'ALS192 logic symbol t 

CLR (14) 

UP (51 

DOWN 

'ALS 192 logic diagram (positive logic) 

CLR ~ 
. UP 

.(51 

DOWN 
(41 

~ 
1151 

A 

~ 
FLJ 
FD 

(11 

1. 
FtJ 

y 
f-U 

(101 
C 

f=L-.J 
'i7 

~ 
:LJ 

191 

=LJ 

~ 
o 

=u 

CTRDIV10 

CT-O 

2+ 

2cT=O 

3D [I) 

[2J 

[4) 

(8) 

If rt>-I 

(12) CO 

(13) So 

(31 aA 
(21 aB 

(6) Dc 
(7) 00 

r 

J>-

~ 
.A.. .... 

~ ~ 
~ 

~ 

~ ~ 
~ 

(121 

(131 

,.....- 131 s r--
....--cI>Cl 

r: 10 

l~~ 

L.:-;-~ 
r--c p..Cl 
I-- 10 

rL~ 

L.:""-- 161 s r---
~I>Cl 
I-- 10 

[Lf-J 

L..:- (71 

~>7'-~>Cl 

r- SiD -- A. (Ll 
......-

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 

aB 

aC 

00 
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SN54ALS193, SN74ALS193 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 

'ALS 193 logic symbol t 

CLR (141 
151 

UP 

DOWN 

'ALS 193 logic diagrams (positive logic) 

CLR 
I 141-""x,. 

V 

UP 
151 

DOWN 
141 

~ 
1151 

~ 
~ 

~ 

A 

111 

t:L) 
U 

~ 
;:=tJ 

1101 

+ ~ 
~ 

C 

:u 
o 191 

CTRDIV16 

CT=O 

2+ 
lCT=15 

2CT=O 

[11 

[21 

141 

181 

~~ 

~ 

~ 
j 

~ 

(12) 00 

1131 eo 

131 0A 

121 DB 

1610C 

17100 

'J>-

~ ,.,.. 

~ ,.,.. 

~ ... 

1121 

1131 

..--
s r---E! r---cl> Cl 

r: 10 

1~~ 

l.;r;- ---E.! 
~P.Cl 
t-- 10 

rL 1 

Lcr;-~ 
f--< P.Cl 

7L l 

Y. 
=l...) L.,r--~ 

~~~ 9 
Q.) 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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SN54ALS192, SN74ALS192 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 

typical clear, load, and count sequence 

'ALS192 

Illustrated below is the following sequence: 

1. Clear outputs to zero. 
2. Load (preset) to B CD seven. 
3. Count up to eight, nine, carry, zero, one, and two. 
4. Count down to one, zero, borrow, nine, eight, and seven. 

CLR ~~----------------------------------
LOAD --..:..-~-..... U 

I I 1 I 
-----rr 
__ I_I_-.J L-

I 1 I 
---·--rr -
__ I_I_-.J L-

DATA I I 1 I 
-----rr-
__ I_I_-.J L-

I 1 I I 
D --1-'--' .-_____ L...J 

I I I 
UP --1---1-1--

-----1-1--
- - - -- - - .,..;....---------.:...---, DOWN 
__ I_' __ I_I_...J 

I I ~I...:..._...:....., 

I I 

DB = :lL. __ ...J L-__________ ...J~ 
OUTPUTS I 1 

Dc = ~L-":"""___...l 
I 

L-__________ ~ __ ~ __________ ___...l~ 

aD = :lL"":""_":"-"":""-":'.....J 

u 

SEOUENCE 
ILLUSTRATED 

I 8 9 0 r-- COUNTUP 

NOTES: A. Clear overrides load, data, and count inputs. 

1 

~ 

I U I 

I I 0 9 8 'I r-- COUNT DOWN ~ 

I 

~ 

B. When counting uP. count~down input must be high; when counting down, count-up input must be high. 
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SN54ALS193. SN74ALS193 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 

typical clear, load, and count sequences 

'ALS193 

Illustrated below is the following sequence: 

1. Clear outputs to zero. 
2. Load (preset I to binary thirteen. 
3. Count up to fourteen, fifteen, carry, zero, one, and two. 
4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen. 

CLR 

LOAD 

--1l ________________________________ ___ 

U 
I I I I 

--11-"-____ ---I L--

I I I I 
--1-1--' r-_____ L...J 

DATA 1 1 I I -----.,-
__ 1_1_-1 L-

I 1 I I 

==I=C=-'''~ 1 I -------UP 
1 1 I I 

- -1-1--1---1 
- - - - - - --.---------------, 
__ I_I __ I_I_...J 1 

DOWN 

I 1 I 
DA 

I 1 
DB =.J ~ 

OUTPUTS 1 

DC =, 
I 

DO =-, 
CO 

SO 1 1 

SE~UENCE 
I 0 113 1 

ILLUSTRATED 

~~ 

I 14 15 0 

~ COUNT UP 

1 

~ 
1 U I 

'I 1 0 15 14 "I 
~COUNTDOWN~ 

NOTES: A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting down, count-up input must: be high. 
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SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, V CC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS192, SN54ALS193 .................. - 55 °e to 125°C 

SN74ALS192,SN74ALS193 ...................... OOCt070oe 
Storage temperature range -65 °e to 150°C 

recommended operating conditions 

SN54ALS192 'SN74ALS192 

SN54ALS193 SN74ALS193 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

'ALS192 0 20 0 25 
fclock Clock frequency 

0 20 0 30 
MHz 

'ALS193 

eLR high 10 10 
ns 

LOAD low 25 20 
tw Pulse duration L 'ALS192 20 25 

UP or DOWN high or low I 'ALS193 16.5 
ns 

30 

Data before LOAD! 25 20 

tsu Setup time eLR inactive before UP! or DOWN! 20 20 

LOAD inactive before UP! or DOWN! 20 20 
ns 

Data after LOAD! 5 5 

th Hold time UP ~igh after DOWN! 0 0 ns 

DOWN high after UP! 0 0 

TA Operating free-air temperature -55 125 0 70 ·e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS192 SN74ALS192 

TEST CONDITIONS 
SN54ALS193 SN74ALS193 

PARAMETER Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

VOH Vee = 4.5 V to 5.5 V, IOH - -0.4 mA VCC- 2 VCC-2 

Vee - 4.5 V, IOL - 4 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V IOL - 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 

I UP, DOWN 
VI = 0.4 V 

-0.2 -0.2 
IlL Vee = 5.5 V, I All others -0.1 -0.1 

lOt Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

ICC Vee = 5.5 V, See Note 1 12 22 12 22 

tAli typical values are at Vee = 5V, TA = 25°C. 
*The output conditions have been. chosen 10 produce a current that closely approximates one half of the true short-circuit output current, lOS

NOTE 1: ICC is measured with the clear and load inputs grounded, and all oth~r inputs at 4.5 V. 

UNIT 

V 

V 

V 

mA 

~A 

mA 

mA 

mA 
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SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

switching characteristics (see Note 2) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
RL = 500 Q, 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54ALS192 SN74ALS192 

SN54ALS193 SN74ALS193 

MIN MAX MIN MAX 

'ALS192 20 25 
f max MHz 

'ALS193 25 30 

tpLH 
CO 

3 20 4 16 
Up ns 

tpHL 3 21 5 18 

tpLH 
Down 80 

4 20 4 16 
ns 

tpHL 5 22 5 18 

tpLH 4 27 4 19 
Up or Down Any Q ns 

tpHL 4 23 4 17 

tpLH LOAD Any Q 
8 38 8 30 ns 

tpHL 8 37 8 28 

tpHL CLR Any Q 5 20 5 17 ns 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS194,.SN74AS194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

• Parallel-to-Serial. Serial-to-Parallel 
Conversions 

• Left or Right Shifts 

• Parallel Synchronous Loading 

• Direct Overriding Clear 

• Temporary Data Latching Capability 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These bidirectional shift registers feature parallel 
outputs. right-shift and left-shift serial inputs. 
operating-mode-control inputs. and a direct 
overriding Glear line, The register has four distinct 
modes of operation. namely: . 

Inhibit clock (temporary data latch/do nothing) 
Shift-right (in the direction QA toward QD) 
Shift-left (in the direction QD toward QA) 
Parallel (broadside) load 

Synchronous parallel loading is accomplished by 
applying the four bits of data and taking both 
mode control inputs. SO and S 1. high, The data 
are loaded into the associated flip-flops and 
appear at the outputs after the positive transition 
of the clock input, During loading. serial data 
flow is inhibited, 

Shift-right is accomplished synchronously with 
the rising edge of the clock pulse when SO is high 
and S 1 is low. Serial data for this mode is entered 
at the shift-right data input. When 50 is low and 
51 is high. data shifts left synchronously and 
new data is entered at the shift-left serial inputs, 
Clocking of the flip-flop is inhibited when both 
mode control inputs are low, 

The SN54A5194 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C, The SN74AS194 is 
characterized for operation from OOC to 70°C, 

02661, DECEMBER 1983-REVISED MAY 1986 

SN54AS194, , , J PACKAGE 
SN74AS194, , ,0 OR N PACKAGE 

(TOP VIEW) 

CLR VCC 
SR SER QA 

A QS 
S QC 
C QD 
D CLK 

SL SER S1 
GND SO 

SN54AS194, , , FK PACKAGE 

(TOP VIEW) 

4 

5 

6 

7 

8 

a: 
w 
Vl Ia: U a:..JUU« 
Vluz>d 

3 2 1 20 19 

9 10111213 

a:cuo~ 
WZZVlVl 
Vl(!l 
..J 
Vl 

18 

17 

16 

15 

14 

NC - No internal connection 

Copyright © 1983, Texas Instruments Incorporated 
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SN54AS194r SN74AS194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

FUNCTION TABLE 

INPUTS 

MODE SERIAL PARALLEL 

OUTPUTS H '" high level (steady state) 

L = low level (steady state) 
CLEAR ~ CLOCK QA QB QC QD x = irrelevant (any input, including tran-

LEFT RIGHT A B C 

L X X X X X X X X 

H X X L X X X X X 

H H H t X X a b c 

H L H t X H· X X X 

H L H t X L X X X 

H H L t H X X X X 

H H L t L X X X X 

H L L X X X X X X 

0 

X L L 

X GAO GBO 

d a b 

X H GAn 
X L GAn 

X GBn GCn 
X GBn GCn 

X GAO GBO 

L L 

GCO GOO 

c d 

GBn GCn 

GBn GCn 

GOn H 

GOn L 

GCO GOO 

sitions) 

t "" transition from low to high level 

a, b, C, d = the level of steady-state input at 
inputs A, B. C, or D', respectively, 

QAO. 0SO. QeD. aDO = the level of QA. 
OS. 0C. or QO. respe'ctively, before the 
indicated steady-state input conditions 
were established. 

QAn. 0Bn. QCn, GO n = the level of QA. 
OS. DC, respectively, before the most
recent t transition of the clock. 

typical clear. load. right-shift. inhibit, and clear sequences 

CLOCK 

CONTROL I 
MODE {so __ J : 

INPUTS S1 ::::::::0'-+-----------1 
CLEAR ~: 

I I 

SERIAL { R _-+l_:'----'-'n .. _______ '--+ ________ "-' 
DATA :: 

INPUTS L -__i:--i:--:------------_:__:-' 
I , 

~ 
I 
I 

A ~'--'-----------_:__:--------__i---------~-I I --

PARALLEL 
DATA 

INPUTS 

OUTPUTS 

B --__i!~L-i!--~----------_:__:--------__i---------~-
I I 

C ~'-:------------7___i--------__i---------+_-
: I 

D : L t 
, ' , 

Q --u----L...r-! r711--------iL 
A --, " '-------+--"--------~ I I 

QB::::::::l i ~ n: : , ' 
, I 

QC ::' 

i--- SHIFT RIGHT --.j 
CLEAR LOAD 

I 
I 

I-- SHIFT LEFT --0·",1·0--- INHIBIT ---I 
CLEAR 
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SN54AS194, SN74AS194 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

logic symbol t 

logic diagram (positive logic) 

'A 
(31 

A 

B 
(41 

C 
(5) 

0 
(6) 

SL SER 
(7) 

3,40 

3,40 

3,40 

3,40 

2,40 

(151 aA 

(141 aB 
(131 ac 

(121 aD 

PARALLEL INPUTS . 
B C 
(4) (51 

0' 
(6) 

MODE {S1 (101 
CONTROL 

INPUTS so~(~91~~--~r-~~~+-----4--+~+-.r-----+--~.r~r-----+--H~--' 

SHIFT 
RIGHT ---"(2:.!1 ______ ., 

SERIAL 

SHIFT 

rlt+-_+,,(7,",-1 LEFT 
SERIAL 
INPUT INPUT 

CLOCK~(1_1~IDo----------~4_----+_------~----~------~+_--~~------J 
CLEAR~~o-----------~----~~------~----~~----~----~~----~ 

PARALLEL OUTPUTS 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 
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SN54AS194, SN74AS194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS 194 ....................... - 55°C to 125°C 

SN74AS194 ........................... ooe to 150°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS194 SN74AS194 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOl Low-level output current 20 20 mA 

fclock Clock frequency 0 75 0 80 MHz 

ClR 4 4 

tw Pulse duration ClK high 4 2 ns 

ClK low 6 6 

Select 9 8 
tsu Set·up time before ClK! 

Data 3.5 3 
ns 

twr Recovery time ClR 6 6 ns 

th Hold time, data after ClK! 0.5 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 

en electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS194 SN74AS194 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK VCC ~ 4.5 V, II ~ -18 mA -1.2 -1.2 V 

VOH VCC ~ 4.5 V to 5.5 V, 10H ~ -2 mA VCC- 2 VCC-2 V 

Val VCC ~ 4.5 V, 10l ~ 20 mA 0.35 0.5 0.35 0.5 V 

Data, ClK, ClR 0.1 0.1 
II VCC ~ 5.5 V, VI ~ 7 V mA 

Mode, Sl, SR 0.2 0.2 

Data, ClK, ClR 20 20 
IIH VCC ~ 5.5 V, VI ~ 2.7 V ~A Mode, Sl,SR 40 40 

Data, ClK, ClR -0.5 -0.5 
III 

Mode. Sl, SR 
VCC ~ 5.5 V, VI ~ 0.4 V mA 

-1 -1 

lOt VCC ~ 5.5 V. Va ~ 2.25 V -30 -112 -30 - 1 12 mA 

I Outputs high 30 49 30 43 
ICC VCC ~ 5.5 V, I Outputs low 

mA 
38 60 38 53 

t All typical values are at VCC ~ 5 V, T A ~ 25°C. 
:i:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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switching characteristics (see Note 11 

FROM 
PARAMETER 

(lNPUTI 

fmax 
tplH 

elK 
tpHl 

tpHl ClR 

SN54AS194, SN74AS194 
4·BIT BIDIRECTIPNAL UNIVERSAL SHIFT REGISTERS 

Vee - 4.5 V to 5.5 V, 

el - 50 pF, 

R1 - 500O, 
TO 

R2 - 500O, UNIT 
(OUTPUn 

TA - MIN to MAX 

SN54AS194 SN74AS194 

MIN MAX MIN MAX 

75 80 MHz 

2.5 8 3 7 
Any Q 

2.5 8 3 7 
ns 

Any Q 3.5 13 4 12 ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. tI 
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(.) .. 
(3 
en « 
"C 
C 
ca 
en 
..J « 

TEXAS ." 
INSTRUMENTS 2-233 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



• » 
r
C/) 

Dl 
:::l 
C. 

» 
C/) 

n ... 
n 
r::: 
;::+' 
VI 

2-234 



PRODUCT 
PREVIEW 

SN54AS195, SN74AS195 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

• Parallel-to-Serial. Serial-to-Parallel 
Conversions 

• Parallel Synchronous Loading 

• J and K Inputs to First Stage 

• Right-Shift Only with Complementary 
Outputs on Last Stage 

• Direct Overriding Clear 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 4-bit registers feature parallel inputs, 
parallel outputs, J-K serial inputs, shiftlload 
control input, and a direct overriding clear. The 
registers have two modes of operation: 

Parallel (broadside) load 
Shift (in the direction QA toward QO) 

Parallel loading is accomplished by applying the 
four bits of data and taking the shift/load control 
input low. The data are loaded into the 
associated flip-flops and appear at the outputs 
after the positive transition of the clock input. 
During loading serial data flow is inhibited. 

Shifting is accomplished synchronously when 
the shift/load control input is high. Serial data for 
this mode is entered at the J-K inputs. These 
inputs permit the first stage to perform as a 
J-K. 0-., or T-type flip-flop as shown in the 
function table. 

The SN54AS 195 is characterized for operation 
over the full military range of - 55°C to 125°C. 
The SN74AS195 is characterized for operation 
from OOC to 70°C. 

02661, DECEMBER 1983-REVISED MAY 1 

SN54AS195. , • J PACKAGE 
SN74AS195 ... 0 OR N PACKAGE 

(TOP VIEW) 

CLR VCC 
J OA 
K OB 
A Oc 
B OD 
C QD 
D CLK 

GND SH/LD 

SN54AS195 ... FK PACKAGE 

(TOP VIEW) 

Is u tl <{ 
,uz>O 

3 2 1 2019 

4 18 OB 
A 5 17 Oc 

NC 6 16 NC 
B 7 15 OD 
C 8 14 OD 

9 1011 12 13 

Cl ~ ~Ig ~ 
l? :i: U 

en 

NC - No internal connection 

Copyright © 1983, Texas Instruments Incorporated 
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SN54AS195, SN74AS195 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

logic symbol t 

SRG4 

(15) QA 

(14) QB 

(13) Qc 

(12) QD 

(11) aD 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for 0, J, and N packages. 

logic diagram (positive logic) 

SERIAL INPUT PARALLEL INPUTS 

~ '~A-----------B~-----JA~-----C-------------D~\ 

(2) (3) (4) (5) (6) (7) 

SHIFT/LOAD (9) >o_-+-t__t-----_�_----_1-+-----_, 
CONTROL 

CLOCK~(l~O~) --~>o+---t__.----~-~---_+~~~---~t_~ 

CLEAR~(1~)--__ ~~o-~--+-+_-~-~+-~--_-+_I_~-_1--~_+-+_-_, 

~ ~ ~ ~~ 
~. ~----------------~v~--------------------J' 

PARALLEL OUTPUTS 
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INPUTS 

CLEAR SHIFT/LOAD CLOCK 

L X X 

H L t 
H H L 

H H t 
H H t 
H H t 
H H t 

SN54AS195. SN74AS195 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

FUNCTION TABLE 

OUTPUTS 

SERIAL PARALLEL 

J K A B C 0 
QA QB QC QD AD 

X X X X X X L L L L H 

X X a b c d a b c d d 
X X X X X X QAO QSO QCO QDO aDO 
L H X X X X QAO QAO QSn QCn OCn 
L L X X X X L QAn QSn QCn OCn 
H H X X X X H QAn QSn QCn QCn 
H H X X X X QAn QAn QSn QCn QCn 

typical clear. shift. and load sequences 

CLOCK 

, , 
SERIAL { ~ --+---.Jr---:'L------------:,--+---------
INPUTS K ~~------------::--~---------
SHIFT/LOAD, l..L.J.--+---------

PARALLEL{ :: ~ 
DATA C __ +-___ ~ _________ ~nHf-,l _ _+---------

INPUTS , 
o L, 

OUTPUTs{~:~~~i ~ ~r---,L ______ _ 

ac:::l: ~-----00:::' I I 
1 1 I I 
1 j+---SERIAL SHIFT 'I ~SERIAL SHIFT-

CLEAR LOAD 

• U) ... 
-3 
CJ ... 
(3 
CI) 

<C 
~ 
r::: 
as 

CI) 
...I 
<C 
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SN54AS195, SN74AS195 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS 195 ........................ - 55°C to 125°C 

SN74AS195 ........................... ooe to 70°C 
Storage temperature range ....................... :................. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS195 SN74AS195 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low·level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

10l Low-level output current 20 20 mA 

fclock Clock frequency 0 60 0 70 MHz 

elK high 4 4 
tw Pulse duration ns 

ClR low 4 4 

Data before ClK; 4 3.5 

tsu Setup time SH/lD before ClK; 9 8 ns 
m high before ClK; 6.5 6 

Hold time 
Data after ClK; 1 0.5 

th 
SH/lD after ClK; 0 0 

ns 

TA Operating free-air temperature 55 125 0 70 °C 

(") 
::;" 
n 
&: 
::+ 
en electrical characteristics over recommended operating free-air temperature range (unless otherwise 

noted) . 

PARAMETER TEST CONDITIONS 
SN54AS195 

MIN TVpt MAX 

SN74AS195 

MIN TVpt MAX 
UNIT 

VIK VCC = 4.5 V, II = -18 mA -1.2 -1.2 V 

VOH VCC = 4.5 V to 5.5 V, 10H = -2 mA Vee- 2 Vee- 2 V 

VOL Vce = 4.5 V, IOL = 20 mA 0.35 0.5 0.35 0.5 V 

SH/lD 0.2 0.2 
II VCC = 5.5 V, VI = 7 V mA 

All others 0.1 0.1 

SH/LD 40 40 
IIH 

All others 
Vec = 5.5 V, VI = 2.7 V 

20 20 
~A 

SH/lD -1 -1 
III Vec = 5.5 V, VI = 0.4 V mA 

All others -0.5 -0.5 

10* Vec = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICCH VCC - 5.5 V 32 51 32 51 mA 

ICCl VCC - 5.5 V 36 57 36 57 mA 

t All typical values are at Vec = 5 V, TA = 25°C. 
i: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 

tPlH 
ClK 

tpHl 

tPlH 
ClR 

tpHl 

SN54AS195, SN74AS195 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 
TO RL - 5000. 

(OUTPUT) TA - MIN to MAX 
UNIT 

SN54AS195 SN74AS195 

MIN MAX MIN MAX 

60 70 MHz 

Any Q 
3 10 3 8.5 

2.5 11.5 2.5 10.5 
ns 

QD 4 9.5 4 8 

QA thru QD 5 13 5 11.5 
ns 

NOTE 1: Load circuits and voltage waveforms are shown in Section 1. • 
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SN54ALS229A, SN74ALS229A 
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

• Independent Asychronous Inputs and 
Outputs 

• 16 Words by 5 Bits Each 

• Data Rates from O. to 30 MHz 

• Fall-Through Time ... 24 ns Typ 

• 3-State Outputs 

description 

These SO-bit memories utilize Advanced Low
Power Schottky technology and feature high 
speed and fast fall-through times. They are 
organized as 16 words by 5 bits each. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. These FIFOs are 
designed to process data at rates from a to 30 
megahertz in a bit-parallel format, word by word. 

Data is written into memory on a low-to-high 
transition at the load clock input (LDCK) and is 
read out on a low-to-high transition at the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full, LOCK signals will have no effect. When 
the memory is empty, UNCK signals have no 
effect. 

Status of the FIFO memory is monitored by the 
FULL, EMPTY, FULL - 2, and EMPTY + 2 output 
flags. The FULL output will be low whenever the 
memory is full, and high whenever not full. The 
FU LL - 2 output will be low whenever the 
memory contains 14 data words. The EMPTY 
output will be low whenever the memory is 
empty, and high whenever it is not empty. The 
EMPTY + 2 output will be low whenever 2 words 
remain in memory. 

02876, MARCH 1986-REVISED MAY 1986 

SN54ALS229A ... J PACKAGE 
SN74ALS229A ... DW OR N PACKAGE 

(TOP VIEW) 

OE VCC 
FULL - 2 EMPTY + 2 

FULL UNCLK 
LDCK EMPTY 

DO 00 
D1 01 
D2 02 
D3 03 
D4 04 

GND RST 

SN54ALS229A . . . FK PACKAGE 
SN74ALS229A . . . FN PACKAGE 

(TOP VIEW) 

0J 

I~I~ 
+ 
>-
f-

UD. 
w u;e 
0 > w 

3 2 20 19 

4 18 

5 17 

6 16 

7 15 

8 14 

9 1011 12 13 

" 0Il- .q (y) 
0 z(J)OO 

(!Ja: 

A low level on the reset input (RST) resets the internal stack control pointers and also sets EMPTY low 
and sets FULL, FULL - 2, and EMPTY + 2 high. The Q outputs are not reset to any specific logic level. The 
first low-to-high transition on LOCK, after either a RST pulse or from an empty condition, will cause EMPTY 
to go high and the data to appear on the Q outputs. It is important to note that the first word does not 
have to be unloaded. Data outputs are noninverting with respect to the data inputs and are at high impedance 
when the output enable input (OE) is low. OE does not affect the output flags. Cascading is easily 
accomplished in the word-width direction, but is not possible in the word-depth direction. 

Copyright © 1986, Texas Instruments Incorporated 
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SN54ALS229A, SN74ALS229A 
16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 

logic symbol t 

FIFO 16 X 5 

CTR 

RSf 

LOCK 
(4) 

1(+/C2) 

UNCK 
(18) 

3-

DE 
(1) 

EN4 

DO 
(5) 

20 

01 
(6) 

02 
(7) 

03 
(8) 

04 
(9) 

FULL 

FiiiI=2 
EMP'i'Y+2 
EMPTY 

00 
(15) 01 

(14) 02 

(13) 03 

(12) 04 

tThis symbol is in accordance with ANSI/IEEE Standard 91-1984 and IEC Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when t~e counter content (eT) is O. 
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SN54ALS229A, SN74ALS229A 
16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 

logic diagram (positive logic) 

OE 111 

RST (11) 

DO 151 

~; :~: 
181 

~! 191 

16 16 COMP 
p=a~--------1---------------" 

a 
P=Q+2 ~--_--I p,.....,t-.-/ 

p=a-2 1------1---... ---1 

RING COUNTER 
eTR OIV 16 1 

WRITE 
ADDRESS 10 

11 
12 

CT=l 13 ,. 
15 
16 

RING COUNTER 
CTR DlV 16 

4 
5 
6 

READ 
ADDRESS 9 

10 
11 
12 
13 

CT=l 14 
15 
16 

16 

C3 

lA,3D 2A 1161 ao 
1151 

a1 
1141 a2 
1131 a3 
1121 a4 

1171 
EMPTY 

131 
FULL 

121 Ft:iiI=2 

(191 EMPTY+2 
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SN54ALS229A, SN74ALS229A 
16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 

timing diagram 

QO.Q3~I~N~VA~L~ID~~I~~W~O=RO~1 __ ~I~~~~~~~~~~ ________ ~W~O=RD~1 ______ -L __ ~~-A.2-A~~ 

EMPTY I I 
EMPTY+2--~---+I---~r---~------~~r------------~-------------

FULL---7--~----------~II----------~----------------------~1 
~ 

FULL-2--~--~--------'!---------+----------------'~'--~I-----'~ 

INITIALIZE 
POINTERS 

LOAO 
Wl 

I I 
UNLOAO EMPTY FULL 

W2 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output ...................................... 5.5 V 
Operating free-air temperature range: SN54ALS229A .... . . . . . . . . . . . . . . . .. - 55 DC to 125 DC 

SN74ALS229A ......................... ODe to 70 De 
Storage temperature range ......................................... - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS229A SN74ALS229A 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

Q outputs -1.0 -1.6 
IOH High-level output current mA 

Status flags -0.4 -0.4 

Q outputs 12 24 
IOL Low-level output current mA 

Status flags 4 8 

LOCK 0 25 0 30 
fclock Clock frequency MHz 

UNCK 0 25 0 30 

RST low 20 15 

LOCK low 15 10 

tw Pulse duration LOCK high 25 20 ns 

UNCK low 15 10 

UNCK high 25 20 

IOata before LOCK; 10 10 
tsu Setup time 

I RST !inactivel before LOCK; 5 
ns 

5 

th Hold time I Oata after LOCK; 5 5 ns 

TA Operating free-air temperature -55 125 0 70 °c 
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SN54ALS229A, SN74ALS229A 
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) . 

SN54AlS229A SN74AlS229A 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK VCC = 4.5 V, II = -18 mA -1.2 -1.2 V 

Status flags VCC = 4.5 V to 5.5 V, 10H = -0.4 mA VCC- 2 VCC-2 

VCC = 4.5 V, 10H = -1 mA 2.4 3.3 
VOH Q outputs V 

VCC = 4.5 V, 10H = -2.6 mA 2.4 3.2 

VCC = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
Q outputs 

VCC = 4.5 V, 10L = 24 mA 0.35 0.5 
VOL V 

VCC = 4.5 V, 10L = 4 mA 0.25 0.4 0.25 0.4 
Status flags 

VCC - 4.5 V, 10L - 8 mA 0.35 0.5 

10ZH VCC = 5.5 V, VO=2.7V 20 20 ~A 

10Zl VCC = 5.5 V, Va = 0.4 V -20 -20 ~A 

II VCC = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH VCC - 5.5 V, VI = 2.7 V 20 20 ~A 

IlL VCC = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

10' VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

ICC VCC = 5.5 V 95 150 95 140 mA 

t All typical values are at V CC = 5 V, T A = 25°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc = 5 v, VCC = 4.5 V to 5.5 v, 
Cl - 50 pF, Cl = 50 pF, 

FROM TO 
R1 = 500O, R1 - 500O, 

PARAMETER R2 = 500O, R2 = 500O, UNIT 
(INPUT) (OUTPUT) 

TA = 25°C TA - MIN to MAX 

'ALS229A SN54ALS229A SN74ALS229A 

MIN TYP MAX MIN MAX MIN MAX 

LOCK 25 30 
f max MHz 

UNCK 25 30 

tpd LDCK! Any Q 24 47 7 54 7 50 ns 

tnd UNCK! Any Q 19 29 9 35 9 33 ns 

tpLH LOCK! EMPTY 18 26 9 32 9 30 ns 

tpHL UNCK! EMPTY 18 25 9 32 9 29 ns 

tpHL RSH EMPTY 15 21 6 26 6 24 ns 

tpd LDCK! EMPTY+2 23 33 10 40 10 38 ns 

tpd UNCK! EMPTY+2 20 29 9 38 9 35 ns 

tplH RSH EMPTY+2 20 28 9 35 9 33 ns 

tpd LDCK! FULL-2 23 33 10 40 10 38 ns 

tpd UNCK! FULL-2 20 29 9 38 9 35 ns 

tpLH RSH FULL-2 20 28 9 35 9 33 ns 

tpHL LOCK! FULL 21 28 10 35 10 33 ns 

tpLH UNCK! FULL 17 23 8 29 8 27 ns 

tPLH RSH FULL 18 27 8 33 8 31 ns 

ten OE! Q 8 13 1 16 2 15 ns 

tdis OEI Q 8 14 2 20 2 17 ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS23D, SN54ALS231, SN54AS230, SN54AS231 
SN74ALS23D, SN74ALS231, SN74AS230, SN74AS231 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• • ALS230 and 'AS230 have True and 
Complementary Outputs 

• 'ALS231 and 'AS231 have Complementary 
G and G Inputs -

• 3-State Outputs Drive Bus lines or Buffer 
Memory Address Registers 

• High Capacitive Drive Capability 

• Current Sinking Capability Up to 64 rnA 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve the performance of three
state memory address drivers. clock drivers, and 
bus-oriented receivers and transmitters. The 
designer has a choice of selected combinations 
of inverting and non inverting outputs, 
symmetrical G (active-low- output control) 
inputs, and complementary G and G inputs. 

The -1 versions of the SN74ALS' parts are 
identical to their standard versions except that 
the recommended maximum IOL is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation 
over the fu'll military temperature range of 
- 55°C to 125°C. The SN74' family is 
characterized for operation from OOC to 70°C. 

02661. DECEMBER 19B2-REVISED MAY 1986 

SN54ALS·. SN54AS' ... J PACKAGE 
SN74ALS·. SN74AS' ... OW OR N PACKAGE 

(TOP VIEW) 

113 Vee 
1A1 2G/2G* 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

SN54ALS·. SN54AS' ... FK PACKAGE 

(TOP VIEW) 

4 

5 

6 
7 

8 

. 
t:) 

.... ~ u £::' 
:>-«It:) ult:) 
N...-.->N 

3 2 1 20 19 

9 10111213 

18 1Y1 
17 2A4 
16 1Y2 
15 2A3 
14 1Y3 

• iG for 'AS230 or 2G for' ALS231, • AS231 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS230. SN54ALS231. SN54AS230. SN54AS231 
SN74ALS230. SN74ALS231. SN74AS230. SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

logic symbols t 
'ALS230, 'AS230 'ALS231, 'AS231 

lAl WI lAl WI 

lA2 W2 lA2 W2 

lA3 W3 lA3 lV3 

lA4 W4 lA4 lV4 

• 2G 

2Al 2Vl 2Al 2Vl 

2A2 2V2 2A2 2V2 

l> 2A3 2V3 2A3 2V3 

r- 2A4 2V4 2A4 2V4 
0 
m logic diagrams (positive logic) :l 
Co 

'ALS230, 'AS230 
l> 

'ALS231, 'AS231 

0 
0 lG lG 

::;' 
n 121 (181 
s::: lAl 1Vl lAl 121 1181 

lVl 

;::;.' 
UI 

lA2 
141 1161 

lY2 lA2 141 1161 
W2 

lA3 161 (141 1V3 lAJ 161 1141 lY3 

lA4 
181 1121 

lY4 lA4 
181 1121 

lY4 

2<: 2G 

2Al 
(111 191 

2Yl 2Al 1111 191 
2Yl 

2A2 
1131 171 

2V2 2A2 
1131 171 2Y2 

2A3 
(151 lSI 

2V3 2A3 
1151 lSI 

2Y3 

2A4 
(171 (31 

2Y4 2A4 
1171 (31 

2Y4 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe 'Publication 617-12. 
Pin numbers shown are for DW, J, 'and N packages. 
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PRODUCT 
PREVIEW 

SN54ALS230. SN74ALS230 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ...................................... '. . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output ....................................... 5.5 V 
Operating free-air temperature range: SN54ALS230 ........................ - 55°C to 125°C 

SN74ALS230 ........................... ooe to 70°C 
Storage temperature range ................... . 

recommended' operating conditions 

SN54ALS230 SN74ALS230 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 O.B V 

IOH High-level output current -12 -15 rnA 

12 24 
IOL Low-level output current rnA 

4Bt 

TA Operating free-air temperature -55 125 0 70 °e 

tThe 48 rnA limit applies only to the -1 versions and only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS230 SN74ALS230 
PARAMETER TEST CONDITIONS 

TYP+ TYP+ 
UNIT 

MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -1B rnA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA VCC- 2 VCc-2 

Vee = 4.5 V, IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH V 

Vee - 4.5 V, IOH - -12 rnA 2 

Vee = 4.5 V, IOH = -15 rnA 2 

Vee = 4.5 V, IOL - 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 v, IOL = 24 rnA 0.35 0.5 V 

Vee = 4.75 V, IOL = 4B rnA (-1 versions I 0.35 0.5 

IOlH Vee - 5.5 V, Va =2.7 V 20 20 ~A 

lOlL Vee = 5.5 V, Va = 0.4 V -20 -20 ~A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

lo! Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

I 
I Outputs high 7 7 

lee 'ALS230 Vee = 5.5 V, I Outputs low 15 15 rnA 

I Outputs disabled 12 12 

tAli typical values are at Vee = 5 V, TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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SN54ALS230. SN74ALS230 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

PRODUCT 
PREVIEW 

• ALS230 switching characteristics (see Note 1) 

Vcc = 5 V. 

CL = 50 pF. 

FROM TO 
R1 = 5000. 

PARAMETER R2 = 5000. 
(INPUT) (OUTPUT) 

TA = 25°C 

'ALS230 

MIN TYP MAX 

tpLH 
A Y 

5 

tpHL 5 

lEI tpZH G 
9 

Y 
tpZL 10 

tpHZ G 
5 

Y 
tPLZ 6 

.1£! NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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Q. 

l> 
en 
(") 
=i" 
n 
C 
::+ rn 

2·250 

PRODUCT PREVIEW documents contain ioifonnation 
on products in the formative or design p'hase of 
development. Characteristic data anCi other 

~:::~:~=:Sr;:t ~-:~\na=::I!r ~':::~fi~::~:::: 
products without notice. 

"'j~ 
.' TEXAS 'V 

INSTRUMENTS 
POST OFFICE BOX 655012 • DALLAS, TeXAS 75265 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 5000. 

R2 = 5000. UNIT 

TA = MIN to MAX 

SN54ALS230 SN74ALS230 

MIN MAX MIN MAX 

ns 

ns 

ns 



SN54ALS231, SN74ALS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output ....................................... 5.5 V 
Operating free-air temperature range: SN54ALS231 ........................ - 55°C to 125°C 

SN74ALS231 ........................... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS231 SN74ALS231 
UNIT 

MIN NOM MAX MIN NOM MAX 

vee Supply voltage 4.5 5 5.!? 4.5 5 5.5 v 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -12 -15 mA 

12 24 
IOL Low-level output current mA 

48 t 

TA Operating free-air temperature -55 125 0 70 °e 

tThe 48 mA limit applies only to the -1 versions and only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS231 

MIN TYP; MAX 

SN74ALS231 

MIN TYP; MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - -0.4 mA VCC- 2 VCc-2 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee = 4.5 V, IOH = -12 mA 2 

Vee - 4.5 v, IOH = -15 mA 2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

VOL vee - 4.5 v, IOL - 24 mA 0.35 0.5 V 

vee = 4.75 V, IOl = 48 mA (-1 versions) 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 ~A 

IOZl vee - 5.5 V, Vo - 0.4 V -20 -20 ~ 
II Vee = 5.5 v, VI = 7 V 0.1 0.1 mA 

IIH vee - 5.5 v, VI - 2.7 V 20 20 ~ 

III vee - 5.5 v, VI - 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I 
I Outputs high 7 11 7 11 

lee 'AlS231 Vee = 5.5 V, I Outputs low 15 22 15 22 mA 

I Outputs disabled 12 19 12 19 

tAli typical values are at Vee = 5 V, TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS231, SN74ALS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• ALS231 switching characteristics (see Note 1) 

Vcc = 5 V. Vcc - 4.5 V to 5.5 V. 

Cl = 50 pF. CL - 50 pF. 

FROM TO 
R1 - 500!l. R1 = 500!l. 

PARAMETER R2 = 500 !l. R2 - 500 n. 
(INPUT) IOUTPUT) 

TA - 25°C TA = MIN to MAX 

'ALS231 SN54ALS231 SN74ALS231 

TYP MIN 

tpLH 5 2 
A Y 

tpHL 5 2 

tpZH 1(; Y 
9 4 

tpZL 10 5 

tpHZ 1(; Y 
5 2 

tpLZ 6 3 

tpZH 11 5 
2G y 

tpZL 12 5 

tpHZ 
2G Y 

6 2 

tpLZ 7 3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

12 2 9 

11 2 9 

17 4 14 

21 5 18 

12 2 10 

18 3 12 

18 5 16 

22 5 19 

12 2 10 

19 3 13 

UNIT 

ns 

ns 

ns 

ns 

ns 



SN54AS230. SN54AS231. SN74AS230. SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS230, SN54AS231 . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS230, SN74AS231 ................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS230 SN74AS230 

SN54AS231 SN74AS231 UNIT 

MIN NOM MAX MIN NOM MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 rnA 

10l Low-level output current 48 64 rnA 

TA Operating free-air· temperature -55 125 0 70 °e 

II 
en ... 
'S 
u ... 
(3 
en 

electrical characteristics over recommended operating free-eir temperature range (unless otherwise noted I <t 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, 11=-18rnA 

Vee - 4.5 V to 5.5 V, IOH - -2 rnA 

Vee - 4.5 V, IOH - -3 rnA 
VOH 

Vee = 4.5 V, 10H = -12 rnA 

Vee = 4.5 V, 10H = -15 rnA 

Vee = 4.5 V, IOl = 48 rnA 
Val 

Vee = 4.5 V 10l = 64 rnA 

10ZH Vee = 5.5 V, va = 2.7 V 

10Zl Vee = 5.5 V, Va - 0.4 V 

II Vee = 5.5 V, VI = 7 V 

IIH Vee = 5.5 V, VI = 2.7 V 

I 'AS230 2A 
III Vee = 5.5 V, VI = 0.4 V 

All others 

10' Vce - 5.5 V, Vo - 2.25 V 

Outputs high 

'AS230 Vee = 5.5 V Outputs low 

Outputs disabled 
lee 

Outputs high 

'AS231 Vee = 5.5 V Outputs low 

Outputs disabled 

1 All typical values are at Vee = 5 V, T A = 25°C. 

SN54AS230 

SN54AS231 

MIN Typf MAX 

-1.2 

vcc- 2 

2.4 3.4 

2.4 

0.27 0.55 

50 

-50 

0.1 

20 

-1 

-0.5 

-50 -150 

16 25 

55 87 

29 46 

12 18 

52 82 

25 39 

SN74AS230 

SN74AS231 

MIN Typt MAX 

-1.2 

VCc- 2 

2.4 3.4 

2.4 

0.31 0.55 

50 

-50 

0.1 

20 

-1 

-0.5 

-50 -150 

16 25 

55 87 

29 46 

12 18 

52 82 

25 39 

UNIT 

V 

V 

V 

~A 

~A 

rnA 

~A 

rnA 

rnA 

rnA 

rnA 

"C 
C 
ca 

en 
-' 
<t 

:f:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS230, SN54AS231, SN74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• AS230 switching characteristics (see Note 11 

Vee - 4.5 V to 5.5 V, 

el = 50 pF, 

FROM TO Rl = 500O, 
PARAMETER 

R2 = 500O, (INPUT) (OUTPUTI 

TA = MIN to MAX 

SN54AS230 SN74AS230 

l> 
r
t/) 

m 
::s c. 
l> 
t/) 

tplH 

tpHl 

tpLH 

tpHl 

tPZH 
tpZL 

tpHZ 

tpLZ 

tpZH 

tpZL 

tpHZ 

tpLZ 

lA 

2A 

1(3 

2G 

MIN 

1'1' 
2.5 

2 

2Y 
2.5 

2 

2 

lY 
2 

2 

2 

2 

2Y 
2 
2 

2 

(') • AS231 switching characteristics (see Note 11 

~' 
n c 
ij' PARAMETER 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

tpZH 

tpZL 

tpHZ 
tpLZ 

FROM 
(INPUT) 

A 

G 

G 

TO 
(OUTPUTI 

MIN 

Y 
2 

2 

2 

Y 
2 

2 

2 

3 

Y 
3 

3 

3 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

7 2.5 6.5 

6 2 5.7 

9 2.5 6.2 

7 2 6.2 

7 2 6.4 
9 2 8.5 

5.5 2 5 

12.5 2 9.5 

10 2 9 
8 2 7.5 

6.5 2 6 
10.5 2 9 

Vee - 4.5 V to 5.5 V, 

el = 50 pF, 

Rl = 500O, 

R2 = 500O, 

TA = MIN to MAX 
SN54AS231 SN74AS231 

MAX MIN MAX 

7 2 6.5 

6 2 5.7 

7 2 6.4 

9 2 8.5 
5.5 2 5 

12.5 2 9.5 

7 3 6 
10 3 9 

6.5 3 6 
13.5 3 7 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

UNIT 

n6 
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ns 

ns 

ns 



SN54ALS232A, SN74ALS232A 
16 x ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

• Independent Asynchronous Inputs and 
Outputs 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• 16 Words by 4 Bits Each 

• Data Rates from 0 to 30 MHz 

• Fall-Through Time ... 24 ns Typ 

• 3-State Outputs 

description 

These 64-bit memories use Advanced Low
Power Schottky technology and feature high 
speed and fast fall-through times. They are 
organized as 16 words by 4 bits each. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. These FIFOs are 
designed to process data at rates from 0 to 30 
megahertz in a bit-parallel format. word by word. 

Data is written into memory on a low-to-high 
transition at the load clock input (LDCK) and is 
read out on a low-to-high transition at the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full. LDCK signals have no effect on the data 
residing in memory. When the memory is empty. 
UNCK signals have no effect. 

02876, OCTOBER 1985 - REVISED MAY 1986 

SN54ALS232A ... J PACKAGE 
SN74ALS232A ... 0 OR N PACKAGE 

(TOP VIEW) 

OE VCC 
FULL UNCK 

LDCK EMPTY 
DO 00 
D1 01 
D2 02 
D3 03 

GND RST 

SN54ALS232A ... FK PACKAGE 
SN74ALS232A ... FN PACKAGE 

LDCK 4 

DO 5 

NC 6 

D1 7 

D2 8 

ITOP VIEW) 

l::j u [j 
::J W U UZ 
u-OZ>::J 

3 2 1 2019 

9 1011 1213 

M Cl Ujf- M 
0 ZZVlO 

t? a:: 

18 

17 

16 

15 

14 

NC-No internal connection, 

EMPTY 
00 
NC 
01 
02 

Status of the FIFO memory is monitored by the FULL and EMPTY output flags. The FULL output will be 
low when the memory is full. and high when the memory is not full. The EMPTY output will be low when 
the memory is empty. and high when it is not empty. 

A low level on the reset input (RST) resets the internal sta<:k control pointers and also sets EMPTY low 
and sets FULL high. The outputs are not reset to any specific logic levels. The first IQw-to~high transition 
on LOCK. either after a RST pulse or from an empty condition. will cause EMPTY to go high and the data 
to appear on the Q outputs. It is important to note that the first word does not have to be unloaded. Data 
outputs are noninverting with respect to the data inputs and are at high impedance when the output-enable 
input (OE) is low. OE does not affect either the FULL or EMPTY output flags. Cascading is easily 
accomplished in the word-width direction. but is not possible in the word-depth direction. 

PRODUCTION DATA documonls conlain informalion 
currant as of publication date. Products conform to 
spacifications par the tarms of Texas Instruments 
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SN54ALS232A, SN74ALS232A 
16 x 4 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 

logic symbol t 
FIFO 16X4 

CTR 

RsT 
LOCK FiiLi: 
UNCK 3- EMPTY 

OE 
(11 

EN4 

00 
(41 

20 00 
01 

151 1121 01 
02 161 1111 02 
03 111 1101 03 

tThis symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEe Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled 
'by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (Cll is O. 

logic diagram (positive logic) 

2-256 

OE 11~1 ____ I;>O-____________________________________________________ ~ 

RING 
COUNTER 

CTR DIV 161 
2 
3 
4 
5 

~-----.---------+~~~+ 6 
7 

WRITE ~ 
ADDRESS 10 

11 
12 

CT=1 13 
14 
15 
16 

RST~19~1~ ______________________ ~ READ 
ADDRESS 

~-------------+~-dCT=1 

16 
CaMP 

P=0r--+---------~~ 

16 

RAM 16X4 

P 

P=O+11O----GL...'" 
~_+=L-~---------------------~(1~4~1 EMPTY 

b--__ .::::lLy----------------------...!1!!2L.1 FULL 
o 

P-O-1b-----------q 

Pin numbers shown are for D, J, and N packages. 
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timing diagram 

LOCK 

UNCK 

QO-Q3 WORe 1 

EMPTY 

FULL 

INITIALIZE LOAD 
POINTERS W1 

UNLOAD 
W2 

SN54ALS232A, SN74ALS232A 
16 x 4 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 

L--J 
I 
I 

EMPTY 

WORD 1 

L.Jr-----
I 

FULL 

absolute maximum ratings over operating free·air temperature (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS232A .... . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS232A . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS232A SN74ALS232A 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 O.B V 

Q outputs -1 -1.6 
IOH High-level output current mA 

FULL, EMPTY -0.4 -0.4 

Q outputs 12 24 
IOL Low-level output current rnA 

FULL, EMPTY 4 B 

LDCK 0 25 0 30 
fclock Clock frequency MHz 

UNCK 0 25 0 30 

RST low 20 15 

LDCK low 15 10 

tw Pulse duration LDCK high 25 20 ns 

UNCK low 15 10 

UNCK high 25 20 

Data before LDCKt 10 10 
tsu Setup time ns 

RST (inactive) before LDCKt 5 5 

th Hold time Data after LDCK t 5 5 ns 

TA Operating free-air temperature -55 125 0 70 °c 
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SN54ALS232A. SN74ALS232A 
16 x 4 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 

electrical characteristics over recom~ended operating free-air temperature range (unl~ss other~ise 
noted) 

B 
l> 
r 
CJ) 

m 
:::::I 
c.. 

VIK 

VOH 

VOL 

10ZH 

10ZL 

II 

IIH 

IlL 

10* 

ICC 

PARAMETER 

FULL, EMPTY 

Q outputs 

Q outputs 

FULL, EMPTY 

TEST CONDITIONS 

Vcc - 4.5 V, 11--18mA 

Vcc = 4.5 V to 5.5 V, IOH = -0.4 mA 

VCC = 4.5 V, 10H = -1 mA 

VCC = 4.5 V, 10H = -2.6 mA 

VCC = 4.5 V, 10L = 12 mA 

VCC - 4.5 V, 10L = 24 mA 

VCC = 4.5 V, 10H = 4 mA 

VCC = 4.5 V, 10L = 8 mA 

VCC - 5.5 V, Va = 2.7 V 

VCC = 5.5 V, Va = 0.4 V 

VCC = 5.5 V, VI - 7 V 

VCC = 5.5 V, VI = 2.7 V 

VCC = 5.5 V, VI = 0.4 V 

VCC = 5.5 V, Va = 2.25 V 

VCC = 5.5 V 

SN54ALS232A SN74ALS232A 
UNIT 

MIN Typt MAX MIN Typt MAX 

-1.2 -1.2 V 

VCC- 2 VCC-2 

2.4 3.3 V 

2.4 3.2 

0.25 0.4 0.25 0.4 

0.35 0.5 
V 

0.25 0.4 0.25 0.4 

0.35 0.5 

20 20 ~A 

-20' -20 ~A 

0.1 0.1 mA 

20 20 ~A. 

-0.2 -0.2 mA 

-30 -112 -30 -112 rnA 

75 125 75 125 mA 

l> tAli typical values are at VCC = 5 V, TA = 25°C. 
t/) :t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

o 
~:r switching characteristics (see Note 1) 

c: 
::+ 
(I) 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 5 V, VCC - 4.5 V to 5.5 V, 

CL - 50 pF, CL - 50 pF, 

Rl - 500O, Rl = 500O, 

R2 - 500O, R2 - 500O, 

TA - 25°C TA = MIN to MAX 

'ALS232A SN54ALS232A SN74ALS232A 

MIN TYP MAX MIN 

LOCK 40 25 
fmax 

40 UNCK 25 

tpd LOCK; Any Q 30 40 4 

tpd UNCKi Any Q 20 27 7 

tpLH LOCKi EMPTY 17 23 8 

tpHL UNCKi EMPTY 19 24 10 

tpHL RSn EMPTY 13 18 5 

tpHL LgCKi FULL 21 26 10 

tpLH UNCKt FULL 17 23 8 

tpLH RSn FULL 
, 

18 24 8 

ten OEi Q 7 12 1 

tdis OE. Q 10 16 2 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

30 

30 

50 4 46 

35 7 31 

29 8 26 

36 10 29 

23 5 20 

35 10 31 

28 8 25 

31 8 28 

16 1 14 

23 2 21 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54ALS233A. SN74ALS233A 
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

• Independent Asynchronous Inputs and 
Outputs 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• 16 Words by 5 Bits Each 

• Data Rates from 0 to 30 MHz 

• Fall-Through Time ... 24 ns Typ 

• 3-State Outputs 

description 

These BO-bit memories utilize Advanced Low
Power Schottky technology and feature high 
speed and fast fall-through times. They are 
organized as 16 words by 5 bits each. 

A FIFO memory is a storage device that allows 
data to be written into and read from its array 
at independent data rates. These FIFOs are 
designed to process data at rates from 0 to 30 
megahertz in a bit-parallel format, word by word. 

Data is written into memory on a low-to-high 
transition at the load clock input (LOCK) and is 
read out on a low-to-high transition at the unload 
clock input (UNCK). The memory is full when the 
number of words clocked in exceeds by 16 the 
number of words clocked out. When the memory 
is full, LOCK signals will have no effect. When 
the memory is empty, UNCK signals have no 
effect. 

Status of the FIFO memory is monitored by the 
FULL, EMPTY, FULL -1, and EMPTY + 1 output 
flags. The FULL output will be low whenever the 
memory is full, and high whenever not full. The 
FULL - 1 output will be low whenever the 
memory contains 15 data words. The EMPTY 
output will be low whenever the memory is 
empty, and high whenever it is not empty. The 
EMPTY + 1 output will be low whenever one 
word remains in memory. 

D2876, JANUARY 1986 - REVISED MAY 1986 

SN54ALS233A ... J PACKAGE 
SN74ALS233A ... OW OR N PACKAGE 

(TOP VIEW) 

OE VCC 
FULL -1 EMPTY+ 1 

FULL UNCK 
LDCK EMPTY 

DO 00 
D1 01 
D2 02 
D3 03 
D4 04 

GND RST 

SN54ALS233A ... FK PACKAGE 
SN74ALS233A ... FN PACKAGE 

(TOP VIEW) 

I~ + ~ ~ ut 1:5:5 W U:2 
u.. L1.. 0> w 

3 2 1 20 19 

LOCK 4 18 UNCK 
DO 5 17 EMPTY 
D1 6 16 00 
D2 15 01 
D3 8 14 02 

9 1011 12 13 

'<t 0 If- '<t M Oz UlOO 
(!) a: 

A low level on the reset input (AST) resets the internal stack control pointers and also sets EMPTY low 
and sets FULL, FULL - 1, and EMPTY + 1 high, The Q outputs are not reset to any specific logic level. The 
first low-to-high transition on LOCK, after either a RST pulse or from an empty condition, will cause EMPTY 
to go high and the data to appear on the Q outputs. It is important to note that the first word does not 
have to be unloaded. Data outputs are noninverting with respect to the data inputs and are at high impedance 
when the output enable input (OE) is low. OE does not affect the output flags. Cascading is easily 
accomplished in the word-width direction, but is not possible in the word-depth direction. 

Copyright © 1986, Texas Instruments Incorporated 
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SN54ALS233A, SN74ALS233A 
16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 

logic symbol t 

FIFO 16 X 5 

CTR 

RST 

LOCK 
(4) 

1(+/C2) 

UNCK 
(18) 

3-

DE 
(1) 

EN4 

DO 
(5) 

20 

01 
(6) 

02 
(7) 

03 
(8) 

04 
(9) 

FULL 

FULL-l 

EMPTY+l 

EMPTY 

00 
(15) 01 

(14) 02 

(13) 03 

(12) 04 

tThis symbol is in accordance with ANSIIIEEE Standard 91-1984 and lEG Publication 617-12. The symbol is functionally accurate but 
does not show the details of implementation; for these, see the logic diagram. The symbol represents the memory as if it were controlled 
by a single counter whose content is the number of words stored at the time. Output data is invalid when the counter content (eT) is 0; 
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SN54ALS233A, SN74ALS233A 
16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 

logic diagram (positive logic) 

DE (1) 

RST (11) 

RING COUNTER 
eTR DIV 16 

8 

WRITE 9 
ADDRESS 10 

11 
12 
13 
14 
15 
16 

RING COUNTER 
eTR DIV 16 

7 

READ 8 
ADDRESS 9 

10 
11 

12 
13 

CT'l 14 
15 
16 

16 

RAM 16X 5 

DOjl;5~)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~(116)~00 Dl (6) (15) 01 

D2 (7) ((', 43)) 0023 

D3 ((:)) 
D4 (12) 04 

16 16r.-~::C;D;M;P::~------~~---------------j~----------------~ 
P'O~~------~--------------__ 

(17) EMPTY 
P·O+ll--_--1 

o (3) 
FuIT 

P'O-l ~----I---.... ---I 
(2) 

F'DIL-1 

(19) EMPTV+1 

Pin numbers are for 0, J, and N packages. 
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SN54ALS233A, SN74ALS233A 
16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES 

timing diagram 

iiST~ 
I 

LOCK!. ~ 
I I ~ 

00-03 "~lWJ"2~W.WA§,9itf,~%~W'WlW200W'W4~"'4MW1600~1.~ 
I I 
I I 

UNCK I I 
I 

QO-Q3 INVALID WORD 1 WORD 1 

I 
I 

EMPTY I L.J 
I I 
I 

EMPTY+i ~ ~ 
I I 

FuiI i 
I 
I ~ 
I 

ruu:::; 
I 

~ 
I 

INITIALIZE LOAD UNLOAD EMPTY FULL 
POINTERS W1 W2 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS233A .... . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS233A ......................... ooe to 70°C 
Storage temperature range .......................... '. . . . . . . . . . . . . .. - 65°C to 150°C 
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SN54ALS233A. SN74ALS233A 
16 x 5 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 

recommended operating conditions 

SN54ALS233A SN74ALS233A 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

Q outputs -1 -1.6 
IOH High-level output current rnA 

Status flags -0.4 -0.4 

Q outputs 12 24 
10L Low-level output current rnA 

Status flags 4 8 

LDCK 0 25 0 30 
fclock Clock frequency MHz 

UNCK 0 25 0 30 

RST low 20 15 

LDCK low 15 10 

tw Pulse duration LDCK high 25 20 ns 

UNCK low 15 10 

UNCK high 25 20 

Setup time 
Data before LDCK; 10 10 

tsu 
RST inactive before LDCK; 

ns 
5 5 

th Hold time Data after LDCK; 5 5 ns 

TA Operating free-air temperature 55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER 
SN54ALS233A SN74ALS233A 

TEST CONDITIONS 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK VCC ~ 4.5 V, 11~-18rnA -1.2 -1.2 V 

Status flags VCC - 4.5 V to 5.5 V, 10H - -0.4 rnA VCC- 2 VCC- 2 

VOH 
Q outputs 

VCC ~ 4.5 V, 10H ~ -1 rnA 2.4 3.3 V 

VCC - 4.5 V, 10H - 2.6 rnA 2.4 3.2 

Q outputs 
VCC ~ 4.5 V, 10L ~ 12 rnA 0.25 0.4 0.25 0.4 

VCC ~ 4.5 V, 10L ~ 24 rnA 0.35 0.5 
VOL V 

Status flags 
VCC ~ 4.5 V, 10L ~ 4 rnA 0.25 0.4 0.25 0.4 

VCC - 4.5 V, 10L - 8 rnA 0.35 0.5 

10ZH VCC ~ 5.5 V, VO~2.7V 20 20 ~A 

10ZL VCC - 5.5 V, Va - 0.4 V -20 -20 ~A 

II VCC - 5.5 V, VI -7V 0.1 0.1 rnA 

IIH VCC - 5.5 V, VI - 2.7 V 20 20 ~A 

IlL VCC - 5.5 V, VI - 0.4 V -0.2 -0.2 rnA 

lOt VCC ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 rnA 

ICC VCC ~ 5.5 V 88 143 88 133 rnA 

t All typical values are at V CC ~ 5 V, T A ~ 2·5°C. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS233A, SN74ALS233A 
16 x 5 ASYNCHRONOUS FIRST·IN FIRST·OUT MEMORIES' 

switching characteristics (see Note 1) 

Vcc - 5 V. VCC - 4.5 V to 5,5 V. 

CL - 50 pF. CL - 50 pF. 
FROM TO R1 = 500 0. R1 = 500 0. 

PARAMETER 
(INPUT) (OUTPUT) R2 - 500 0. R2 - 500 0. 

TA - 25°e TA = -MIN to MAX 

'ALS233A SN54ALS233A SN74ALS233A 

l> 
ren 
I» 
::l 
Q. 

l> en 
(") 
:;' 
(') 
c: 
it 

fmax 

tpd 

tpd 

tpLH 

tpHL 

tpHL 

tpd 

tpd 

tpLH 

tpd 

tpd 

tpLH 

tpHL 

tpLH 

tpLH 

ten 

tdis 

LOCK 

UNCK 

LOCK! 

UNCK! 

LOCK! 

UNCK! 

RSn 

LOCK! 

UNCK! 

RSn 

LOCK! 

UNCK! 

RSn 

LOCK! 

UNCK! 

RSn 
DE! 

DE. 

MIN TYP MAX MIN 

40 25 

40 25 

Any Q 24 44 7 

Any Q 19 29 9 

EMPTY 18 25 9 

EMPTY 18 25 9 

EMPTY 13 19 6 

EMPTY + 1 22 31 10 

EMPTY + 1 22 31 9 

EMPTY + 1 19 27 8 

FULL-I 23 32 11 

FULL-I 23 32 11 

FULL-I 20 28 10 

FULL 21 28 10 

FULL 17 24 8 

FULL 18 27 8 

Q 8 13 1 

Q 8 12 2 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

30 

30 

52 7 48 

35 9 33 

30 9 28 

33 10 30 

24 6 22 

40 10 37 

40 10 37 

32 8 31 

38 12 36 

39 12 36 

34 11 32 

35' 12 33 

29 9 27 

32 9 30 

16 2 15 

20 2 17 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54ALS240A, SN54ALS241A, SN54AS240, SN54AS241 
SN74ALS240A, SN74ALS241A, SN74AS240, SN74AS241 

OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers. 
clock drivers. and bus-oriented receivers and 
transmitters. The designer has a choice of 
selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G inputs. These devices feature high fan-out 
and improved fan-in, 

The -1 versions of the SN74ALS' parts are 
identical to their standard versions except that 
the recommended maximum IOL is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation 
over the full military temperature range of 
- 55 DC to 125 DC. The SN74' family is 
characterized for operation from 0 DC to 70 DC. 

logic symbols t 

'ALS240A, 'AS240 

1Al 1Yl 

1A2 1Y2 

1A3 1Y3 

lA4 1V4 

2G 

2Al 2V1 

2A2 2V2 

2A3 2V3 

2A4 2V4 

0266"1, DECEMBER 1982-REVISED MAY 1986 

SN54ALS', SN54AS' ... J PACKAGE 
SN74ALS', SN74AS' ... OW or N PACKAGE 

(TOP VIEWI 

1G Vee 
1A1 2G/2G* 
2Y4 1Y1 

1A2 2A4 

2Y3 1Y2 

1A3 2A3 

2Y2 1Y3 

1A4 2A2 

2Y1 1Y4 

GND 2A1 

SN54AlS', SN54AS' ... FK PACKAGE 

(TOP VIEWI 

5 

6 

7 

8 

* t? 
.q.,.... u ~ 
>- « It? U It? 
N_ >N 

3 2 1 2019 

9 1011 1213 

~O~'<tN 

>-z«>-« 
Nc.9N~N 

18 1Y1 

17 2A4 

16 1Y2 

15 2A3 

14 1Y3 

'2G for 'ALS240A, 'AS240 or 2G for 'ALS241A, 'AS241 

'ALS241A, 'AS241 

lG 

lAl lVl 

lA2 lV2 

lA3 lV3 

lA4 1Y4 

2G 

2A1 2Vl 

2A2 171 2V2 

2A3 
(151 (51 

2V3 

2A4 
(171 (31 

2V4 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-1 2. 
Pin numbers are for OW, J, and N packages. 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALS240A, SN54ALS241A, SN54AS240, SN54AS241 
SN74ALS240A, SN74ALS241A, SN74AS240, SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

logic diagrams (positive logic) 

'ALS240A, 'AS240 

Iii III 

,AI 
(2) (18) 

1YI lAI 
(21 

IA2 
(4) (16) 

1Y2 lA2 
(4) 

II IA3 
(6) (14) 

IY3 IA3 
(6) 

IA4 
(8) (12) 

1Y4 IA4 
(8) » r-en 

I» 
2G 2G 

::::J 
C. (II) (9) (II) 

» 2AI 2YI 2AI 

en 
(") 2A2 (13) m 2Y2 2A2 

(13) 

::;' 
n 

(IS) (5) (IS) r::: 2A3 2Y3 2A3 
;:;; 
0 

2M 
(17) (3) 

2Y4 2A4 
(17) 

Pin numbers are for OW, J, and N packages. 
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'ALS24' A, 'AS24' 

(18) 1YI 

(16) 1Y2 

(14) IY3 

(12) 1Y4 

(9) 
2YI 

m 2Y2 

(5) 
2Y3 

(3) 
2Y4 



SN54ALS240A, SN54ALS241A, SN74ALS240A, SN74ALS241A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output ..................................... 5.5 V 
Operating free-air temperature range: SN54ALS240A, SN54ALS241 A . . . . . . . .. - 55°C to 125 °e 

SN74ALS240A, SN74ALS241A ............ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54AlS240A SN74AlS240A 

SN54AlS241A SN74AlS241A UNIT 

MIN NOM MAX MIN NOM MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 v 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

10H High-level output current -12 -15 mA 

10l Low-level output current 
12 24 

48 t 
mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe 48 mA limit applies only to the ~1 versions and only if the Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AlS240A SN74AlS240A 

PARAMETER TEST CONDITIONS SN54AlS241A SN74AlS241A UNIT 

MIN TYP* MAX MIN TYP* MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, 10H - -0.4 mA VCC- 2 VCc-2 

Vee - 4.5 V, 10H - -3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee - 4.5 V, IOH - 12 mA 2 

Vee - 4.5 V IOH - -15 mA 2 

Vee = 4.5 V, IOl = 12mA 0.25 0.4 0.25 0.4 

Val Vee = 4.5 V, IOL = 24 mA 

Vee - 4.75 V, IOl - 48 mA (·1 versions) 
0.35 0.5 

V 

IOZH Vee = 5.5 V, Va = 2.7 V 20 20 ~A 

IOZl Vee - 5.5 V, Va - 0.4 V -20 -20 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

III Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 4 11 4 11 

'AlS240A Outputs low 13 23 13 23 

Outputs disabled 14 25 14 25 
lee Vee = 5.5 V mA 

Outputs high 9 17 9 15 

'AlS241A Outputs low 15 28 15 26 

Outputs disabled 17 32 17 30 

* All typical values are at Vee = 5 V, TA = 25°e. 
§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-
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SN54ALS240A. SN54ALS241A. SN74ALS240A. SN74ALS241A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• ALS240A switching characteristics (see Note 11 

Vcc = 5V, vcc = 4.5 V to 5.5 V, 
CL - 50 pF, CL = 50 pF, 

FROM TO 
R1 - '500 0, R1 = 5000, 

PARAMETER R2 - 5000, R2 = 5000, 
(INPUT) (OUTPUT) 

TA - 25°C TA - MIN to MAX 

'ALS240A SN54ALS240A SN74ALS240A 

TYP 

tpLH 
A Y 

6 

tpHL 5 

tpZH 
G 

9 
Y 

tpZL 10 

tpHZ 
G Y 

6. 

tPLZ 7 

l> 
~ • ALS241 A switching characteristics (see Note 11 

I» 
~ 
c. 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 

MIN MAX MIN MAX 

2 22 2 9 

2 11 2 9 

4 34 5 13 

5 26 5 18 

1 15 2 10 

3 24 3 12 

Vcc = 4.5 V to 5.5 V, 
CL - 50 pF, 

R1 - 5000, 

TA - MIN to MAX l> en SN54ALS241A SN74ALS241A 

(") 
:::;' 
(') 
r:::: 
;:::;.' 
en 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

tpZH 

tpZL 

tpHZ 

tpLZ 

A 

1G 

1G 

2G 

2G 

MIN 

3 
Y 

1 

Y 
5 

7 

2 
Y 

2 

7 
Y 

7 

2 
Y 

3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

31 3 11 

14 3 10 

33 7 21 

27 7 21 

13 2 10 

32 3 15 

38 7 21 

30 7 21 

17 2 10 

35 3 15 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 



SN54AS240, SN54AS241, SN74AS240, SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS240, SN54AS241 . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS240, SN74AS241 ................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS240 SN74AS240 

SN54AS241 SN74AS241 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 mA 

10l Low-level output current 48 64 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS240 SN74AS240 

PARAMETER TEST CONDITIONS SN54AS241 SN74AS241 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee - 4.5 V, II - -18mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, 10H ~ -2 mA VCC- 2 VCc-2 

Vee - 4.5 V to 5.5 V, 10H - 3 mA 2.4 3.4 2.4 3.4 
VOH V 

Vee - 4.5 V, 10H - -12 mA 2.4 

Vee - 4.5 V, 10H - 15 mA 2.4 

Val 
Vee ~ 4.5 V, 10l ~ 48 mA 0.27 0.55 

V 
Vee - 4.75 V, 10l - 64 mA 0.31 0.55 

10ZH Vee - 5.5 V, Va - 2.7 V 50 50 ~A 

10Zl Vee - 5.5 V, Va - 0.4 V -50 -50 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 ~A 

I' AS241 A inputs -1 -1 
III Vee ~ 5.5 V, VI ~ 0.4 V mA I All others -0.5 -0.5 

10+ Vee ~ 5.5 V, Va ~ 2.25 V -50 -150 -50 -150 mA 

Outputs high 11 17 11 17 

'AS240 Outputs low 51 75 51 75 

Outputs disabled 24 38 24 38 
lee Vee ~ 5.5 V mA 

Outputs high 22 35 22 35 

'AS241 Outputs low 61 90 61 90 

Outputs disabled 35 56 35 56 

t All typical values are at Vee ~ 5 V, T A ~ 25°e. 
:l:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS240. SN54AS241. SN74AS240. SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

• AS240 switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 
Cl - 50 pF. 

\ R1 = 5000, 
FROM TO 

PARAMETER R2 - 500 O. 
(INPUT) (OUTPUT) 

TA - MIN to MAX 

SN54AS240 SN74AS240 

MIN MAX MIN MAX 

tplH 2 7 2 6.5 
A Y 

tpHL 2 6 2 5.7 

II tpZH 
1G 

2 7 2 6.4 y 
tpZL 2 9.5 2 9 

tPHZ G 
2 5.5 2 5 

Y 
tPLZ 2 12.5 2 9.5 

• AS241 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
Cl - 50 pF. 

PARAMETER 
FROM 

(INPUT) 

TO 
R1 - 5000. 

R2 - 5000. 
(OUTPUT) 

TA = MIN to MAX 

SN54AS241 SN74AS241 

MIN MAX MIN MAX 

tPLH 2 9 2 6.2 
A Y 

tPHL 2 7 2 6.2 

tpZH 
1G 

2 10 2 9 
Y 

tpZL 2 8 2 7.5 

tpHZ 
1G 

2 6.5 2 6 y 
tpLZ 2 10.5 2 ~ 

tpZH 2 11 3 10.5 
2G Y 

tpZL 3 9.5 3 8.5 

tPHZ 3 7 3 7 
2G Y 

tpLZ 3 12 3 12 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS242B. SN54ALS243A. SN54AS242. SN54AS243 
SN74ALS242B. SN74ALS243A. SN74AS242. SN74AS243 

QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• 2-Way Asynchronous Communication 
Between Data Buses 

• P-N-P Inputs Reduce Loading 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These quadruple bus transceivers are designed 
for asynchronous two-way communications 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. These devices allow data transmission 
from the A bus to the B bus or from the B bus 
to the A bus depending upon the logic levels at 
the enable inputs (GBA and GAB), The enable 
inputs can be used to disable the device so that 
the buses are effectively isolated, 

The dual-enable configuration gives the 
quadruple bus transceivers the capability to store 
data by simultaneous enabling of GBA and GAB. 
Each output reinforces its input in this 
transceiver configuration. Thus, when both 
control inputs are enabled and all other data 
sources to the two sets of bus lines are at high 
impedance, both sets of bus lines (8 in all) will 
retain their states. The 4-bit codes appearing on 
the two sets of buses will be complimentary for 
the 'ALS242 and 'AS242 or identical for the 
'ALS243 and' AS243, 

The -1 versions of the SN74ALS' parts are 
identical to the standard versions except that the 
recommended maximum IOL is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation 
over the full military temperature range of 
- 55 °e to 125°e. The SN74' family is 
characterized for operation from ooe to 70 0 e, 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54' ... J PACKAGE 
SN74' ... D OR N PACKAGE 

A1 
NC 
A2 

NC 
A3 

(TOP VIEW) 

GAB VCC 
NC GBA 
A1 NC 
A2 B1 
A3 B2 
A4 B3 

GND B4 

SN54' ... FK PACKAGE 

(TOP VIEW) 

4 

5 

6 

7 

8 

aJ U « 
U«U UaJ 
ZI(!) Z > (!) 

3 2 1 2019 

9 1011 1213 

.... OU .... '" 
« ZZaJaJ 

(!) 

18 

17 

16 

15 

14 

NC-No internal connection 

FUNCTION TABLE 

INPUTS 'ALS242B 'ALS243A 

GAB GBA 'AS242 'AS243 

L L A to B A to B 

H H B to A B to A 

H l Isolation Isolation 

Latch A and B Latch A and B 
L H 

IA=B) (A=B) 

Copyright © 1982, Texas Instruments Incorporated 
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II 

SN54ALS242B. SN54ALS243A 
SN74ALS242B. SN74ALS243A 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

logic symbols t 

'ALS242B, 'AS242 

GBA GBA 

GAB GAB 

A1 A1 

A2 B2 A2 

A3 B3 A3 

A4 B4 A4 

'ALS243A, • AS243 

B1 

B2 

B3 

B4 

~ tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
.... Pin numbers shown are for D, J, and N packages. en 
~ logic diagrams (positive logic) 

C. 'ALS242B, 'AS242 'ALS243A •. AS243 

~ en 
(') 
~. 

n c 
::+ en 

GBA 

'Pin numbers are for D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........................................... , ............ , 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS242B, SN54ALS243A . . . . . . . .. - 55°C to 125°C 

SN74ALS242B, SN74ALS243A ............. DoC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 
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SN54ALS242B, SN54ALS243A 
SN74ALS242B, SN74ALS243A 

QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS242B SN74ALS242B 

SN54ALS243A SN74ALS243A UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -12 -15 mA 

12 24 
10L Low-level output current 

48 t 
mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe 48-mA limit applies only to the -1 versions, and only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS242B SN74ALS242B 

PARAMETER TEST CONDITIONS SN54ALS243A SN74ALS243A UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ -18mA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 mA VCC- 2 VCc-2 

Vee ~ 4.5 V 10H ~ -3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee - 4.5 V, 10H - -12 mA 2 

Vee ~ 4.5 V, 10H ~ -15 mA 2 

Vee ~ 4.5 V, 10L ~ 12 mA 0.25 0.4 0.25 0.4 

VOL Vee - 4.5 V, 10L - 24 mA 0.35 0.5 V 

Vee ~ 4.75 V, 10L ~ 48 mA (- 1 versions I 0.35 0.5 

Control inputs Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 
II mA 

A or B ports Vee ~ 5.5 V, VI ~ 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports; 
Vee ~ 5.5 V, VI ~ 2.7 V p.A 

20 20 

Control inputs -0.1 -0.1 
IlL Vee ~ 5.5 V, VI ~ 0.4 V mA 

A or B ports; -0.1 -0.1 

lo§ Vee ~ 5.5 V, Vo ~2.25 V -30 -112 -30 -112 mA 

Outputs high 10 20 10 16 

'ALS242B Outputs low 14 26 14 21 

Outputs disabled 12 24 12 19 
lee Vee ~ 5.5 V mA 

Oututs high 15 30 15 25 

'ALS243A Outputs low 20 35 20 30 

Outputs disabled 21 37 21 32 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. 
; For 1/0 ports, the parameters IIH and IlL include the off-state output current . 

. § The output conditions have been chosen to produce a current that closely approximates one half of the,true short-circuit output current, lOS. 
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SN54ALS242B. SN54ALS243A 
SN54ALS242B. SN54ALS243A 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• ALS242B s.witching characteristics (see Note 1) 

Vcc - 5 V. 

CL - 50 pF. 

FROM TO 
R1 - 5000. 

PARAMETER R~ - 5000. 
(INPUT) (OUTPUT) 

TA = 25°C 

VCC - 4.5 V to 5.5 V. 

CL - 50 pF. 

R1 - 5000. 

R2 - 5000. 

TA - MIN to MAX 

'ALS242B SN54ALS242B SN74ALS242B 

III 
» ren 
Q) 
::::s 
c.. 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

tpZH 

tpZL 

tpHZ 

tpLZ 

A or B B or A 

GAB B 

GAB B 

GBA A 

GBA A 

» . ALS243A switching characteristics (see Note 1) 

en 
n ... 
(") PARAMETER 

FROM TO 

(INPUT) (OUTPUT) 

TYP MIN MAX MIN MAX 

5 2 15 2 11 

5 2 14 2 10 

10 4 22 4 18 

11 7 25 7 21 

6 2 16 2 14 

5 2 18 2 12 

10 4 22 4 18 

11 7 25 7 21 

6 2 16 2 14 

5 2 18 2 12 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 

R1 - 500 0. 

R2 - 500 0. 

TA - MIN to MAX 
I: 
;:;: 
1/1 SN54ALS243A SN74ALS243A 

MIN MAX MIN MAX 

tpLH 4 15 4 11 
A or B B or A 

tpHL 4 15 4 11 

tpZH 
GAB 

7 25 7 20 
B 

tpZL 7 25 7 20 

tpHZ 
GAB 

2 16 2 14 
B 

tpLZ 3 27 3 22 

tpZH 7 25 7 20 
GBA A 

tpZL 7 25 7 20 

tpHZ 2 16 2 14 
GBA A 

tpLZ 3 27 3 22 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS242. SN54AS243 
SN74AS242. SN74AS243 

QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ........................................................ 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS242. SN54AS243 . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS242. SN74AS243 ................ DoC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 
\ 

SN54AS242 SN74AS242 
SN54AS243 SN74AS243 UNIT 

MIN NOM MAX MIN NOM MAX 
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 48 64 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS242 SN74AS242 
SN54AS243 SN74AS243 

PARAMETER TEST CONDITIONS Typt Typt UNIT 
MIN MAX MIN MAX 

VIK Vee - 4.5 V. II - -18 mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V. IOH - -2 mA VCC- 2 VCc-2 

Vee - 4.5 V IOH - 3 mA 2.4 3.4 2.4 3.4 
VOH V 

Vee - 4.5 V. IOH - -12 mA 2.4 

Vee - 4.5 V. IOH - -15 mA 2.4 

Vee ~ 4.5 V. IOL ~ 48 mA 0.55 
VOL V 

Vee - 4.5 V. 10L - 64 mA 0.55 

Control inputs Vee - 5.5 V. VI - 7 V 0.1 0.1 
II mA 

A or B ports Vee - 5.5 V. VI - 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports t Vee ~ 5.5 V, VI ~ 2.7 V 
70 70 

~A 

Control inputs -0.5 -0.5 

'AS242 

A or B ports:!: 
-0.5 -0.5 

IlL Vee ~ 5.5 v, VI ~ 0.4 V mA 

'AS243 

A or B ports l 
-1 -1 

lo§ Vee ~ 5.5 V, Vo ~ 2.25 V -50 -150 -50 -150 mA 

Outputs high 18 28 18 28 

'AS242 Outputs low 38 60 38 60 

Outputs disabled 25 39 25 39 
lee Vee ~ 5.5 v mA 

Outputs high 28 44 28 44 

'AS243 Outputs low 47 74 47 74 

Outputs disabled 35 56 35 56 

tAli typical values are at Vee ~ 5 V, TA ~ 25 De. 
+For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS242, SN54AS243 
SN74AS242, SN74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• AS242 switching characteristics (see Note 1) 

FROM 
PARAMETER 

TO 

(lNPUTI (OUTPUT) 

Vec = 4.5 V to 5.5 V, 

eL - 50 pF, 

Rl = 500 n, 

R2 = 500 n, 

TA = MIN to MAX 

SN54AS242 SN74AS242 

II 
l> 
r
(I) 

I» 
::l 
Q. 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

tpZH 

tpZL 

tPHZ 

tpLZ 

A or B B or A 

GAB B 

GAB B 

GBA A 

GBA A 

l> . AS243 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

MIN MAX MIN 

2 7 2 

2 6 2 

2 9 2 

2 8.5 2 

2 7 2 

2 12.5 2 

3 7 3 

3 9 3 

3 8.5 3 

3 13.5 3 

Vee - 4.5 V to 5.5 V, 

eL = 50 pF, 

Rl = 500 n, 

R2 = 500 n, 

TA - MIN to MAX 

(I) 

(') 
~. 

(') 
c 
::+ 
(II SN54AS243 SN74AS243 

MIN 

tpLH 3 
A or 8 B or A 

tpHL 3 

tpZH 2 
GAB B 

tpZL 2 

tpHZ 2 
GAB 8 

tpLZ 2 

tpZH 3 
G8A A 

tpZL 3 

tpHZ 3 
GBA A 

tpLZ 3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN 

9 3 

8 3 

10 2 

9 2 

7 2 

11 2 

'11 3 

9.5 3 

7.5 3 

14 3 

UNIT 

MAX 

6.5 

5.7 
ns 

5.5 
ns 

7.5 

6.5 
ns 

9.5 

6 
ns 

8 

6 
ns 

10.5 

UNIT 

MAX 

7.5 
ns 

6.5 

9 
ns 

7.5 

6.5 
ns 

9 

10.5 
ns 

8.5 

7 
ns 

11 



SN54ALS244A, SN54AS244, SN74ALS244A, SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• 3·State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P·N·P Inputs Reduce DC Loading 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These octal buffers and line drivers are designed specifically to 
improve both the performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ALS240A, 'ALS241 A, 
'AS240, and' AS241 , these devices provide the choice of selected 
combinations of inverting outputs, symmetrical G (active-low 
output control I inputs, and complementary G and G inputs, 

The -1 version of the SN74ALS244A is identical to the standard 
version except that the recommended maximum IOL is increased 
to 48 milliamperes. There is no -1 version of the SN54ALS244A. 

The SN54ALS244A and SN54AS244 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS244A and SN74AS244 are characterized 

for operation from ° °C to 70°C, 

logic diagram (positive logic) 

10 

lAl 

lA2 

lA3 

lA4 

2G 

2Al 

2A2 

2A3 

2A4 

(181 
>--1---'- lYl 

>_-1....:1",16:.:,.1 lV2 

(141 lY3 

1121 lY4 

1111 ..:.:.:.=-----1 ;>-_+-..;1",91,- 2Yl 

1131 ..:.:..:=-----1 ;>-_+-_1::.71,- 2V2 

1151 >_-+-,,15:.:,.1 2V3 

1171 > ___ ",13;;..1 2V4 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54ALS244A, SN54AS244 , .. J PACKAGE 
SN74ALS244A, SN74AS244 .. , OW DR N PACKAGE 

ITOP VIEWI 

1G Vee 
1A1 2G 
2Y4 1Y1 

1A2 2A4 
2Y3 1Y2 

1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 
GND 2A1 

SN54ALS244A, SN54AS244 . , , FK PACKAGE 
ITOP VIEW) 

<t ~ U 
>- <t It!) Ult!) 
N ~>N 

1 20.19 

1A2 18 

2Y3 5 17 

1A3 6 16 1Y2 

2Y2 7 15 2A3 

8 14 1Y3 

9 10 11 1213 

~Cl ~<tN 
>-Z <t>-<t 
Nt!) N~N 

logic symbol t 

lG 

lAl 
1181 IVI 

lA2 
1161 IV2 

lA3 
1141 

lY3 

lA4 
1121 lY4 

2G 

2Al 
191 2Vl 

2A2 
171 2Y2 

2A3 
1151 151 

2Y3 

2A4 
1171 131 

2V4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12 . 

Pin numbers shown ate for OW, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS244A, SN74ALS244A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS244A.......... . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS244A ......................•.......... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. - 65°C to 150°C 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS244A-1 only. 

SN54ALS244A 

MIN NOM MAX 

4.5 5 5.5 

2 

0.7 

-12 

12 

-55 125 

SN74ALS244A 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 rnA 

24 

48 T 
rnA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS244A SN74AlS244A 

TYP~ TYP~ 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee - 4.5 V to 5.5 V. IOH - -0.4 rnA VCC- 2 VCc-2. 

Vee = 4.5 V, IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.5 V. 
V 

IOH = -12 rnA 2 

Vee - 4.5 V. IOH - -15 rnA 2 

Vee = 4.5 V, IOl = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V IOl = 24 rnA 
0.35 0.5 

V 
1I0l = 48 rnA lor-1 version) 

IOZH Vee = 5.5 V, Vo = 2.7 V 20. 20 ~A 

IOZl Vee = 5.5 V. Vo = 0.4 V -20 -20 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 ~A 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

lo§ Vee - 5.5 V. Vo - 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 9 15 9 15 

lee Vee = 5.5 V I Outputs low 15 24 15 24 rnA 

I Outputs disabled 17 27 17 27 

*AII typical values are at Vee = 5 V, TA = 25 D C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

2-278 TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54ALS244A, SN74ALS244A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 5000. 

PARAMETER 
(INPUT) (OUTPUT) 

R2 = 5000. UNIT 

TA = MIN to MAX 

SN54ALS244A SN74ALS244A 

MIN MAX MIN MAX 

tpLH 1 18 3 10 
A Y ns 

tpHL 3 13 3 10 

tpZH G 1 29 7 20 y ns 
tpZL 1 27 7 20 

tpHZ G 2 12 2 10 
Y ns 

tpLZ 1 21 3 13 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS244. SN74AS244 
OCTAL BUFFERS AND LINE' DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ................. ' ............................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54AS244 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55 DC to 125 DC 

SN74AS244 ................................... 0 DC to 70 DC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS244 SN74AS244 
MIN NOM MAX MIN NOM 

UNIT 
MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 rnA 

10L Low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 ·e 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS244 SN74AS244 

MIN Typt MAX MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

Vee -. 4.5 V to 5.5 V, 10H - -2 rnA vcc- 2 Vcc- 2 

Vee = 4.5 V, 10H = -3 rnA 2.4 3.4 2.4 3.4 
VOH -12 rnA 2.4 

V 
Vee = 4.5 V, 10H = 

Vee - 4.5 V, 10H - -15 rnA 2.4 

VOL 
Vee = 4.5 V, 10L = 48 rnA 0.55 

10L - 64 rnA 
V 

Vee - 4.5 V 0.55 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 ~A 

10ZL Vee - 5.5 V, Vo - 0.4 V -50 -50 ~A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL I G -0.5 -0.5 
Vee = 5.5 V, VI = 0.4 V rnA 

I A -1 -1 

10* Vee = 5.5 V, Vo = 2.25 V -50 -150 -50 -150 rnA 

I Outputs high 22 34 22 34 

ICC Vee = 5.5 V I Outputs low 60 90 60 90 rnA 

I Outputs disabled 34 54 34 54 

tAli typical values are at Vee = 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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SN54AS244, SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
Rl = 500 D. 

PARAMETER R2 = 500 D. UNIT 
(INPUT) IOUTPUT) 

TA = MIN to MAX 

SN54AS244 SN74AS244 

MIN MAX MIN MAX 

tpLH 2 9 2 6.2 
A Y 

6.2 
ns 

tpHL 2 7 2 

tpZH G 
2 10 2 9 

Y ns 
tpZL 2 8 2 7.5 

tpHZ G 
2 6.5 2 6 y ns 

tpLZ 2 10.5 2 9 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS245A, SN54AS245, SN74ALS245A, SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines Directly 

• P-N-P Inputs Reduce DC loading 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These octal bus transceivers are designed for asynchronous two

way communication between data buses The control function 

implementation minimizes external timing requirements. 

The devices allow data transmission from the A bus to the 8 bus 
or from the 8 bus to the A bus depending upon the logic level at 

the direction control (OIR) input. The enable input (G) can be used 

to disable the device so that the buses are effectively isolated. 

The -1 version of the SN74ALS245A is identical to the standard 

version except that the recommended maximum IOL is increased 

to 48 milliamperes. There is no - 1 version of the SN 54ALS245A. 

The SN54ALS245A and SN54AS245 are characterized for 

operation over the full military temperature range of - 55°C to 

125°C. The SN74ALS245A and SN74AS245 are characterized 

for operation from O°C to 70°C. 

FUNCTION TABLE 

DIRECTION 
ENABLE 

G 
CONTROL 

DIR 

02661, DECEMBER 1982-REVISED MAY 1986 

SN54ALS245A. SN54AS245 ... J PACKAGE 
SN74ALS245A. SN74AS245 ... DW OR N PACKAGE 

ITOP VIEWI 

OIR VCC 
A1 G 
A2 81 

A3 82 
A4 83 

A5 84 

A6 B5 

A7 86 

A8 87 

GNO 88 

SN54ALS245A, SN54AS245 ... FK PACKAGE 

(TOP VIEW) 

N...-!! t5 
<t <t 0 > Il? 

3 2 1 2019 

4 18 B1 
5 17 B2 
6 16 B3 
7 15 B4 

8 14 B5 

9 10 111213 

co 0001'-(0 
<t zlDcom 

l? 

OPERATION 

L L B data to A bus 

PRODUCTION DATA documents contain information 
current as al publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

L H A data to B bus 

H X Isolation 

TEXAS -1!1 
INSTRUMENTS 
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SN54ALS245A. SN54AS245. SN74ALS245A. SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

logic symbol t 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

t This symbol is in accordanc~ with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vee ................................................. . 
Input voltage: All inputs ............. . 

I/O ports. . . . . . . . . ..................... . 

. ...... 7 V 

........ 7 V 
. ..... 5.5 V 

Operating free-air temperature range: SN54ALS245A ......... . . . . . . . . . . . . . . . . .. - 55 DC to 125 DC 
SN74ALS245A ...... . . ................... oDe to 70 De 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS245A-l only. 

SN54ALS245A 
MIN NOM MAX 
4.5 5 5.5 

2 

0.7 
12 
12 

-55 125 

SN74ALS245A 
MIN NOM MAX 

UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

15 rnA 
24 

48' 
rnA 

0 70 °e 
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SN54ALS245A. SN74ALS245A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN64ALS245A 

MIN Typt MAX 

SN74ALS245A 

MIN Typt MAX 
UNIT 

VIK Vee ~ 4.5 V, II ~ 18 rnA -1.5 -1.5 V 

Vee - 4.5 V to 5.5 V, IOH - -0.4 rnA VCC~2 VCC~2 

Vee ~ 4.5 V, 10H - -3 rnA 2.4 3.2 2.4 3.2 
VOH V 

Vee ~ 4.5 V, 10H ~ -12 rnA 2 

Vee ~ 4.5 V, 10H ~ -15 rnA 2 

Vee ~ 4.5 V, 10L ~ 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee ~ 4.5 V, 10L ~ 24 rnA V 
0.35 0.5 

(lOL ~ 48 rnA for - 1 versions) 

Control inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 
II rnA 

A or B ports Vee ~ 5.5 V, VI ~ 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports' 
Vee ~ 5.5 V, VI ~ 2.7 V ~A 

20 20 

Control inputs -0.1 -0.1 
IlL 

A or B ports' 
Vee ~ 5.5 V, VI ~ 0.4 V rnA 

-0.1 -0.1 

10§ Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 30 48 30 45 

lee Vee ~ 5.5 V I Outputs low 36 60 36 55 rnA 

I Outputs disabled 38 63 38 58 

tAil typical values are at Vee =5 v, TA = 25°C. 
tFor 110 ports, the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL ~ 50 pF. 

R1 ~ 500 Il. 

FROM TO R2 ~ 500 Il. 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54ALS245A SN74ALS245A 

MIN MAX MIN MAX 

tpLH 1 19 3 10 
A or B B or A ns 

tpHL 1 14 3 10 

tpZH G 2 30 5 20 
A or B ns 

tpZL 2 29 5 20 

tpHZ G 2 14 2 10 
A or B ns 

tpLZ 2 30 4 15 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

II 

TEXAS ." 
INSTRUMENTS 

2-285 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



l> 

SN54AS245, SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 
Supply voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
Input voltage: All inputs ............................ . 

I/O ports ............................. . 

7V 
7V 

5.5 V 
Operating free-air temperature range: SN54AS245. . . . . . . . . . . . . . . . . . . . . . . . . . .. ~ 55°C to 125°C 

SN74AS245 ................................... DoC to 70°C 
Storage temperature range ................................. . . . . . . . . .. ~ 65°C to 150°C 

recommended operating conditions 

SN54AS245 SN74AS245 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 mA 

10L Low-level output current 48 64 mA 

TA Operating free-air temperature -55 125 0 70 De 

.
C/l 
Q) 
::::J 
Co electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

l> 
C/l 
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;:j: 
en 

PARAMETER 
SN54AS245 

TEST CONDITIONS 
Typt MIN MAX 

VIK Vee - 4.5 V, II - 18 mA -1.2 

Vee - 4.5 V to 5.5 V, 10H ~ -2 mA vCC- 2 

Vee ~ 4.5 V, 10H ~ -3 mA 2.4 3.2 
VOH 

Vee - 4.5 V, 10H - -12 mA 2 

Vce = 4.5 V, IOH = -15 rnA 

Vee - 4.5 V, IOL - 48 mA 0.3 0.55 
VOL 

Vee ~ 4 .. 5 V. IOL - 64 rnA 

Control inputs Vee = 5.5 V. VI = 7 V 0.1 
II 

A or B ports Vee - 5.5 V, VI - 5.5 V 0.1 

Control inputs 50 
IIH 

A or B ports:t: 
Vee = 5.5 V, VI = 2.4 V 

70 

Control inputs -0.5 
IlL A or B ports:t: 

Vee ~ 5.5 V, VI = 0.4 V 
-0.75 

10§ Vee = 5.5 V, Vo = 2.25 V -50 -150 

I Outputs high 62 97 

lee Vee = 5.5 V I Outputs low 95 143 

I Outputs disabled 79 123 

tAll typical values are at Vee = 5 V, TA = 25°C. 

:t:For I/O ports (QA through QH), the parameters IIH and IlL include the off-state output current. 

SN74AS245 

MIN Typt MAX 

-1.2 

VCc-2 

2.4 3.2 

2 

0.35 0.55 

0.1 

0.1 

20 

70 

-0.5 

-0.75 

-50 -150 

62 97 

95 143 

79 123 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
A or B 

tpHL 

tpZH G 
tpZL 

tpHZ G 
tpLZ 

SN54AS245, SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 

Rl - 500 II. 

TO R2 - 500 II. 
(OUTPUT) TA = MIN to MAX 

UNIT 

SN54AS245 SN74AS245 

MIN MAX MIN MAX 

2 9.5 2 7.5 
B or A ns 

2 9 2 7 

2 11 2 9 
A or 8 ns 

2 10.5 2 8.5 

2 7.5 2 5.5 
A or 8 ns 

2 12 2 9.5 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• 4-Line to 1-Line Multiplexer that can Select 
1 and 16 Data Inputs 

• Applications: 
Boolean Function Generator 
Parallel-to-Serial Converter 
Data Source Selector 

• Buffered 3-State Bus Driver Inputs Permit 
Multiplexing from N Lines to One Line 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'AS250 provides full binary decoding to 
select one of sixteen data sources with an 
inverting Vii output. The selected sources are 
buffered with symmetrical propagation delay 
times. This reduces the possibility of transients 
occurring at the output. 

A buffered enable output (G) may be used for 
n-line-to-one-line cascading. Taking the G high 
will place the output in a high-impedance state. 
In the high-impedance state, the output neither 
loads nor drives the bus lines significantly. 

The enable (G) does not affect the internal 
operations of the data selector/multiplexer. New 
data can be set up while the outputs are 
disabled. 

The SN74AS250 is characterized for operation 
from ooe to 70 oe. 

SN74AS250 
1-0F-16 DATA GENERATORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 
02910. DECEMBER 1983- REVISED JANUARY 1986 

SN74AS250 ... ow OR NT PACKAGE 

(TOP VIEW) 

E1 

E7 Vee 
E6 E8 
E5 E9 
E4 E10 
E3 E11 
E2 E12 
E1 E13 
EO E14 
G E15 

W A 

D 8 
GND e 

SN74AS250 ... FN PACKAGE 

(TOP VIEW) 

5 

6 
7 

B 

9 

10 

11 

U 
LOc.or---U Ucom 
LU W W Z >,.w w 

4 3 2 1 2B 2726 

12 1314151617 1B 

25 
24 

23 
22 

21 

20 

19 

NC - No internal connection 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of TaxIs Instruments 

:~~~~:~~i~at::1~1~ ~!::i~~ti:f :1~O::~:~:t:~~S not 
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SN74AS250 
1-0F·16 DATA GENERATORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

logic symbol t logic diagram (positive logic) 

MUX EO 

if EN El 

A 
(15) 

}- ,', 
(14) E2 

B 

c (13) 
E3 

D 
(11) 

(S) E4 
EO 0 

El 
(71 E5 

E2 
(6) 

2 E6 

E3 
(5) 

3 
(4) (10) W 

E7 
E4 4 'V DATA 

E5 
(3) 

5 
INPUTS ES 

E6 
(2) 

6 
(1) 

E9 
E7 7 

ES 
(23) 

S El0 

E9 
(22) 

9 Ell 

El0 
(21) 

10 

E11 
(20) E12 

11 

E12 
(19) 

12 E13 

E13 
(18) 

13 
(17) E14 

E14 14 

E15 
(16) 

15 E15 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publicatin 617-12. A 

Pin numbers shown are for OW or NT packages. 

B 

DATA 
SELECTS 

C 

C 

D 
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G A 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

H X 

SN74AS25D 
1·0F·16 DATA GENERATORS/MULTIPLEXERS 

WITH J·STATE OUTPUTS 

FUNCTION TABLE 

INPUT OUTPUT 

B C 0 Ei W 

L L L EO EO 
L L L El El 
H L L E2 E2 
H L L E3 E3 
L H L E4 E4 
L H L E5 E5 
H H L E6 E6 
H H L E7 E7 
L L H EB EB 
L L H E9 E9 
H L H El0 El0 
H L H Ell Ell 
L H H E12 E12 
L H H E13 E13 
H H H E14 E14 
H H H E15 E15 
X X X X Z 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range .... " .............. _ ................... Doe to 7DoC 
Storage temperature range ......................................... -65°C to 15DoC 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage O.B V 

IOH High-level output current 15 mA 

IOL Low-level output current 4B mA 

TA Operating free-air temperature 0 70 °e 
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SN74AS250 
1·0F·16 DATA GENERATORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 

• l> 
ren 

VIK 

VOH 

VOL 

10ZH 

10ZL 

II 

IIH 

IlL 

10+ 

lee 

Vee ~ 4.5 V, 

Vee - 4.5 V to 5.5 V, 

Vee - 4.5 V, 

Vee ~ 4.5 V, 

Vee - 5.5 V, 

Vee ~ 5.5 V, 

Vee - 5.5 V, 

Vee - 5.5 V, 

Vee - 5.5 V, 

Vee ~ 5.5 V, 

Vee ~ 5.5 V 

D) t All typical values are at Vee ~ 5 V, T A ~ 25°e. 

II ~ -18 rnA 

IOH - 2 rnA 

10H - -15 rnA 

10L ~ 48 rnA 

Va - 2.7 V 

Va ~ 0.4 V 

VI - 7 V 

VI - 2.7 V 

VI - 0.4 V 

Va ~ 2.25 V 

I Outputs high 

I Outputs low 

I Outputs disabled 

MIN Typt MAX UNIT 

-1.2 V 

Vcc 2 
V 

2.4 3.3 

0.35 0.5 V 

50 ~A 

-50 ~A 

0.1 mA 

20 ~A 

0.5 rnA 

-30 -112 mA 

26 42 

31 50 mA 

30 48 

::::s iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
e. 
l> switching characteristics (see Note 1) 

en 
("') 
:::;' 
n 
s:::: 
;:;: 
UI 

FROM 
PARAMETER 

(INPUT) 

tpLH 
DATA 

tpHL 

tpLH 
SELECT 

tPHL 

tpZH G 
tpZL 

tpHZ G 
tpLZ 

t All typical values are at Vec ~ 5 V, T A ~ 25°e. 

TO 

(OUTPUT) 

-
W 

-
W 

W 

-
W 

NOTE1: Load circuit and voltage waveforms are shown in Section 1. 
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Vee ~ 4.5 V to 5.5 V, 

el - 50 pF, 

R1 ~ 500 n, 
R2 ~ 500 n, UNIT 

TA - o·e to 70·e 

MIN Typt MAX 

3 8 

2 6 
ns 

4 13 

4 10 
ns 

2 7 
ns 

4 20 

2 6 
ns 

2 6 



SN54ALS251, SN54AS251, SN74ALS251, SN74AS251 
1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

• Three-State Versions of 'ALS151 and 'AS151 

• Three-State Outputs Interface Directly with 
System Bus 

• Performs Para"el-to-Serial Conversion 

• Complementary Outputs Provide True and 
Inverted Data 

• Package Options Include Plastic "Sma" Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These data selectors/multiplexers contain full binary decoding to 
select one-of-eight data sources and feature strobe-controlled 
complementary three-state outputs. 

The three-state outputs can interface with and drive data lines 
of bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state). the low-impedance of the 
signal enabled output will drive the bus line to a high or low logic 
level. Both outputs are controlled by the strobe (G). The outputs 
are disabled when G is high. 

The SN54ALS251 and SN54AS251 are characterized for 
operation over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS251 and SN74AS251 are characterized for 
operation from 0 DC to 70 DC. 

D2661. APRIL 1982-REVISED MAY 1986 

SN54ALS251. SN54AS251 ... J PACKAGE 
SN74ALS251. SN74AS251 ... 0 OR N PACKAGE 

(TOP VIEW) 

03 VCC 
02 04 
01 05 
DO 06 

y D7 
W A 
G B 

GNO C 

SN54ALS251. SN54AS251 ... FK PACKAGE 

(TOP VIEW) 

4 

5 

6 

7 

8 

U 
N (') U u.q 
0 OZ>O 

3 2 1 2019 

9 10111213 

I(!lOUUID 
ZZ 
(!l 

18 

17 

16 

15 

14 

NC - No internal connection. 

FUNCTION TABLE logic symbol t 
INPUTS OUTPUTS 

SELECT STROBE 

C B A G 
y w 

X X" X H Z Z 

L L L L DO 00 
L L H L 01 01 
L H L L 02 52 
L H H L 03 OJ 
H L L L 04 54 
H L H L 05 55 
H H L L 06 56 
H H H L 07 OJ 

DO, 01 ... 07 = the level of the respective 0 input 

G 
A 

B 

C 

DO 
01 

02 

03 

04 

'05 

06 

07 

\l 

\l 

51 Y 

(61 w 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown ate for 0, J, and N packages. 

Copyright @ 1982. Texas Instruments Incorporated 
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SN54ALS251, SN54AS251, SN74ALS251, S~74AS251 
1·0F·8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

logic diagram (positiva logic) 

(7) 

(4) 

(3) 

(2) 

(l) 

(15) 

(14) 

(13) 

(12) 

A 
(11) 

B 
(10) 

c (9) 

~ 

0-
en 

~ 
~ 

Fi-----I 
~ 

FL-J 

:::r 

• 

(5) 

(6) 

v 

w 

Pin numbers shown are for D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS251, SN54AS251 .................... - 55 DC to 125 DC 

SN74ALS251,SN74AS251 ........................ ODCto70 DC 
Storage temperature range .................. ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 DC 
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SN54ALS251, SN74ALS251 
1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS251 SN74ALS251 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH Hiah-Ievel il}J>Ut voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOL Low-Jevel output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54ALS251 SN74ALS251 

PARAMETER 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vcc- 2 Vcc- 2 
VOH Vee - 4.5 V, IOH - -1 rnA 2.4 3.3 V 

Vee - 4.5 V, IOH - -2.6 rnA 2.4 3.2 

Vee = 4.5 V, IOl = 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee - 4.5 V, IOl - 24 rnA 0.35 0.5 

IOZH Vce = 5.5 V, Vo = 2.7 V 20 20 I'A 

IOZl Vee = 5.5 V, VI = 0.4 V -20 -20 /LA 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI=2.7V 20 20 J<A 
III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

I Enabled Vee = 5.5 V, Inputs at Gnd. 7 10 7 10 
lee I Disabled 

rnA 
Vee = 5.5 V,. Inputs at 4.5 V 9.4 14 9.4 14 

tAli typicalyalues are at Vee = 5 V. TA = 25°C. 
:j:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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SN54ALS251. SN74ALS251 
1·0F·8 DATA SELECTORS/MULTIPLEXERS WITH 3·STA TE OUTPUTS 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO R1 = 500 n. 
PARAMETER 

(lNPUTI (OUTPUTI R2 = 500 n. 

TA = MIN to MAX 

SN54ALS251 SN74ALS251 

II 
» ren 
I» 
~ 
Q. 

» en 
C') 
:::;' 
n 

tPLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tPZH 

tpZL 

tpZH 

tpZL 

tpHZ 

tpLZ 

tpHZ 

tPLZ 

A. BorC 

A. B or C 

Any D 

Any D 

G 

G 

G 

G 

MIN 

Y 
1 

8 

W 
8 

7 

Y 
2 

3 

3 
W 

3 

Y 
3 

3 

W 
3 

3 

Y 
2 

1 

W 
2 

1 

c NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
;:;' 
en 
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MAX MIN MAX 

21 5 18 

34 8 24 

38 8 24 

26 7 23 

15 2 10 

23 3 15 

25 3 15 

20 3 15 

21 3 15 

19 3 15 

21 3 .,5 

19 3 15 

12 2 10 

18 1 10 

12 2 10 

18 1 10 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



PRODUCT 
PREVIEW 

SN54AS251. SN74AS251 
1-0F-8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54AS251 SN74AS251 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 rnA 

10l Low-level output current 32 48 rnA 

TA Operating free-air temperature -55 125 a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

SN54AS251 

TVpt MAX 

SN74AS251 

MIN TVPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, 10H - 2 rnA Vcc- 2 vcc- 2 

VOH Vee - 4.5 V, 10H - -12 rnA 2.4 3.2 V 

Vee = 4.5 V, 10H = -15 rnA 2.4 3.3 

Vee - 4.5 V, 10l - 32 rnA -. 0.25 0.5 
VOL V 

Vee = 4.5 V, 10l - 48 rnA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 f.IA 
10Zl Vee - 5.5 V, VI - 0.4 V -50 50 ~A 

A,8,e 0.2 0.2 
II Vee = 5.5 V, VI = 7 V rnA 

All other 0.1 0.1 

A, B, e 40 40 
IIH 

All other 
Vee = 5.5 V, VI = 2.7 V 

20 20 
~A 

A, B, e -0.6 -0.6 
III Vee = 5.5 V, VI = 0.4 V rnA 

All other -0.3 -0.3 

10' Vee = 5.5 V, Vo - 2.25 V -30 -112 -30 -112 rnA 

lee Vee = 5.5 V, 28 28 rnA 

t All typical values are at Vee = 5 V, TA = 25 ac. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circ·uit output current, lOS. 
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SN54AS251, SN74AS251 
1·0F·8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

l> 
r
rn 
D) 
::s 
Co 

l> 
(I) 

switching characteristics (see Note 1) 

.1 

PARAMETER 
FROM 

(INPUT) 

tpLH 

tpHL 
A. B.or C 

tpLH 

tpHL 
A. B. or C 

tpLH 
Any 0 

tPHL 
tpLH 

Any D 
tpHL 

tpZH G 
tpZL 

tpZH IT 
tpZL 

tpHZ G 
tpLZ 

tpHZ G 
tpLZ 

(') 
::;" 
(") 
C tAli typical values are at Vee = 5 V, TA = 25°C. 

VCC - 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Il. 

TO R2 = 500 Il. 

(OUTPUT) TA = MIN to MAX 

SN54AS251 SN74AS251 

MIN Typt MAX MIN TYpt 

y 5 5 

5 5 

W 
4.5 4.5 

4.5 4.5 

3 3 y 
4 4 

W 
3 3 

2.5 2.5 

Y 
5 5 

6 6 

W 
5 5 

6 6 

y 3 3 
4 4 

W 
3 3 
4 4 

;::;.- NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
(I) 

Additional information on these products can be obtained from the factory as it becomes available. 
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SN54ALS253, SN54AS253, SN74ALS253, SN74AS253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

• Three-State Versions of 'ALS153 and 'AS153 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply full binary decoding data selection to the AND
OR gates. Separate output control inputs are provided for each of 
the two four-line sections. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the commc;m outputs 
disabled (at a high-impedance state) the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe (G). The output is disabled 
when its strobe is high. 

The SN54ALS253 and SN54AS253 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS253 and SN74AS253 are characterized 
for operation from 0 °C to 70°C. 

02661, APRIL 1982-REVISEO MAY 1986 

SN54ALS25J, SN54AS253 , .. J PACKAGE 
SN74ALS253, SN74AS253 ... 0 OR N PACKAGE 

(TOP VIEWI 

1<3 VCC 
B 2<3 

1C3 A 
1C2 2C3 
1Cl 2C2 
lCO 2Cl 

lY 2CO 
GND 2Y 

SN54ALS253, SN54AS253 ... FK PACKAGE 

(TOP VIEW) 

U 
I(!) U UI(!) 

OJ Z>N 

3 2 1 2019 

9 10 11 1213 

>-OU>-O 
~ZZNU 

(!) N 

NC-No internal connection 

18 

17 2C3 
16 NC 
15 2C2 
14 2Cl 

FUNCTION TABLE 
SELECT OUTPUT logic symbol t 

INPUTS 
DATA INPUTS CONTROL 

B A CO C1 C2 CJ G 
x X X X X X H 
L L L X X X L 
L L H X X X L 

L H X L X X L 
L H X H X X L 
H L X X L X L 
H L X X H X L 
H H X X X L L 
H H X X X H L 

Address inputs A and B are common to both sections. 

OUTPUT 

Y 
z 
L 
H 
L 
H 
L 
H 
L 
H 

B 

1(; 

lCO 

lCl 
(71 

1Y 

(91 
2Y 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS253, SN54AS253, SN74ALS253,SN74AS253 
DUAL '-OF-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

lCO~I~6~) ______ ~ ________ i-+-~ 

lCl JI~5~) ______________ +=~t=~~~ 

DATA 1 

1 C2 ...;1~4.:..) ------------t-+-++---1LJ 

lC3~13~)------------t=~~~==c=~ 

B 

SELeCT 

A 

2CO 
(10) 

Ill) 
2Cl 

DATA 2 

2C2 
(12) 

2C3 (13) 

(15) 
2G 

Pin numbers shown are for 0, J, and N packages. 

OUTPUT 
lY 

OUTPUT 
2Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ......................................... ' ........................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS253, SN54AS253 ........... , ........ - 55 °e to 125 °e 

SN74ALS253,SN74AS253 ........................ OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

2-300 TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-Jevel output current 

10L Low-level output current 

TA Operating free-air temperature 

SN54ALS253. SN74ALS253 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

SN54ALS253 SN74ALS253 

MIN NOM MAX MIN NOM MAX 
UNIT 

4.5 5 5.5 4.5 5 5.5 V 

·2 2 V 

0.7 0.8 V 

-1 -2.6 mA 

12 24 mA 

-55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS253 SN74ALS253 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee - 4.5 V to 5.5 V. 10H - -0.4 mA VCC- 2 VCC-2 

VOH Vee - 4.5 V. 10H - 1 mA 2.4 3.3 V 

Vee = 4.5 V. 10H = -2.6 mA 2.4 3.2 

VOL 
Vee - 4.5 V. 10L - 12 mA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 V. 10L = 24 mA 0.35 0.5 

10ZH Vee - 5.5 V. Vo - 2.7 V 20 20 pA 

10ZL Vee - 5.5 V. Vo - 0.4 V -20 -20 pA 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 pA 

IlL Vee - 5.5 V. VI - 0.4 V -0.1 -0.1 mA 

10* Vee = 5.5 V. Yo. = 2.25 V -30 -112 -30 -112 mA 

ICC 
I Outputs enabled 6.5 12 6.5 12 

Vee = 5.5 V 
10utputs disabled 

mA 
7.5 14 7.5 14 

tAli tYPical values are at Vee = 5 V, TA = 25°C. 
:j::The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vee - 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 n. 

PARAMETER R2 = 500 n. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS253 SN74ALS253 

MIN MAX MIN MAX 

tpLH 5 30 5 21 
A or B Any Y ns 

tpHL 5 27 5 21 

tpLH 2 15 2 10 
Data (Any el Any Y 

3 
ns 

tpHL 18 3 14 

tPZH G 3 20 3 14 
Any Y ns 

tpZL 2 19 4 16 

tpHZ G 2 12 2 10 
Any Y ns 

tpLZ 2 18 2 14 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS253, SN74AS253 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

SN54AS253 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-12 

32 

-55 125 

SN74AS253 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 rnA 

48 rnA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS253 SN74AS253 

Typt Typt UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18rnA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - -2 rnA VCC- 2 VCC-2 

VOH Vee - 4.5 V, IOH - 12 rnA 2.4 3.2 V 

Vee = 4.5 V, IOH = -15 rnA 2.4 3.2 

Vee - 4.5 V, IOL - 32 rnA 0.25 0.5 
VOL V 

Vee = 4.5 V, IOL = 48 rnA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 ~A 

IOZL Vee - 5.5 V, Vo - 0.4 V -50 -50 ~A 

A, B 0.2 0.2 
II Vee = 5.5 V, VI = 7 V rnA 

All others 0.1 0.1 

A, B 40 40 
IIH 

All others 
Vee = 5.5 V, VI = 2.7 V 

20 20 
~A 

A, B -1 -1 
IlL Vee = 5.5 V, VI = 0.4 V rnA 

All others -0.5 -0.5 

lOt Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 18 29 18 29 

lee Vee = 5.5 V I Outputs low 20 32 20 32 rnA 

I Outputs disabled 21 33 21 33 

tAli tYPical values are at vee::: 5 V, TA = 25°C. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

sWitching characteristics (see Note 1) 

Vec = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO 
Rl = 500 n, 

PARAMETER R2 = 500 n, UNIT 
(lNPUTI (OUTPUT) 

TA = MIN to MAX 

SN54AS253 SN74AS253 

MIN MAX MIN MAX 

tpLH 4 14.5 4 13.5 
A or B Y ns 

tpHl 4 12 4 11.5 

tpLH 3 8.5 3 7.5 
Data (Any e) v ns 

tpHL 3 8.5 3 8 

tpZH 4 13 4 12.5 
G Any V ns 

tpZL 4 12 4 11.5 

tpHZ 2 6.5 2 6 
G Any V ns 

tpLZ 2 8 2 7 

NOTE 1: Load cirGuit and voltage waveforms are shown in Section 1. 
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SN54ALS257. SN54ALS258. SN54AS257. SN54AS258 
SN74ALS257. SN74ALS258. SN74AS257. SN74AS258 

QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

• Three·State Outputs Interface Directly with 
System Bus 

• Provides Bus Interface from Multiple 
Sources in High·Performance Systems 

I 

• Package Options include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices are designed to multiplex signals 
from four-bit data sources to four-output data 
lines in bus-organized systems. The 3-state 
outputs will not load the data lines when the 
output control pin (G) is at a high-logic level. 

The SN54' family is characterized for operation 
over the full military temperature range of 
- 55 ac to 125 ac, The SN74' family is 
characterized for operation from 0 ac to 70 ac. 

logic symbol t 

AlB 

,A 

'B 
2A 

2B 

3A 

3B 

4A 

4B 

AlB 

,A 

,B 

2A 

2B 

3A 

3B 

4A 

4B 

(21 

(31 

(51 

61 

("1 

('01 

('41 

(131 

'ALS257, 'ALS25S' 

i" 
'V 

(41 
'Y 

(71 
2Y 

(91 
3Y 

('21 4Y 

'AS257, 'AS25S 

'Y 

2Y 

3Y 

4Y 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 61 7 -12, 

Pin numbers shown are for 0, J, and N packages. 

0266" APRIL '982-REVISEO MAY '986 

SN54ALS', SN54AS' ... J PACKAGE 
SN74ALS', SN74AS' . , . D OR N PACKAGE 

(TOP VIEW) 

AlB VCC 
1A G 
1B 4A 
1Y 4B 
2A 4Y 
2B 3A 
2Y 3B 

GND 3Y 

SN54ALS', SN54AS' . , . FK PACKAGE 

(TOP VIEW) 

~~ut3 
~I~ z >It:l 

3 2 , 2019 

1B 4 ,8 4A 
1Y 5 17 4B 
NC 6 ,6 NC 
2A 7 15 4Y 
2B 8 ,4 3A 

9 10111213 

>- OU >-m 
N zz "'''' t:l 

FUNCTION TABLE 

INPUTS OUTPUT Y 

OUTPUT 

CONTROL 
SELECT DATA 'ALS257 'ALS25B 

G 
AlB A B 'AS257 'AS258 

H x X x z Z 

L L L X L H 

L L H X H L 

L H X L L H 

L H X H H L 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS251, SN54ALS258, SN54AS251, SN54AS258 
SN14ALS251, SN14ALS258, SN14AS251, SN14AS258 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

'ALS257, 'AS257 'ALS258, 'AS258 

(l (l 

IA IA 
(2) 

(4) (4) 
IV IV 

18 18 
(3) 

2A 2A 
(5) 

171 (71 
2V 2V 

28 28 
(6) 

3A 3A 
1111 

191 (91 
3V 3V 

38 3B 
(10) 

4A 4A 
(14) 

1121 (12) 
4V 4V 

4B 48 
113) 

A/B ii/B 

Pin numbers shown are for 0, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........................................................ 7 V 
Input voltage ................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output ...................................... 5.5 V 
Operating free-air temperature range: SN54ALS', SN54AS' ................. - 55 DC to 125 DC 

SN74ALS', SN74AS' ..................... ODe to 70 De 
Storage temperature range ......................................... - 65 DC to 150 DC 
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SN54ALS257. SN54ALS258. SN74ALS257. SN74ALS258 
QUADRUPLE 2-LlNE TO 1-LlNE DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS257 SN74ALS257 

SN54ALS25B SN74ALS25B UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise II 
noted) 

SN54ALS257 

PARAMETER TEST CONDITIONS 
SN54ALS258 

MIN Typt MAX 

VIK Vee - 4.5 V, II ~ -18 rnA - 1.5 

Vee ~ 4.5 V to 5.5 V, IOH ~ -0.4 rnA Vcc- 2 

VOH Vee - 4.5 V, IOH - -1 rnA 2.4 3.3 

Vee - 4.5 V, IOH - -2.6 rnA 

Vee ~ 4.5 V, IOl ~ 12 rnA 0.25 0.4 
VOL 

Vee - 4.5 V, IOl - 24 rnA 

IOZH Vee ~ 5.5 V, Vo ~ 2.7V 20 

IOZl Vee ~ 5.5 V, Vo ~ 0.4 V -20 

II Vee - 5.5 V, VI - 7 V 0.1 

IIH Vee - 5.5 V, VI ~ 2.7 V 20 

III Vee - 5.5 V, VI - 0.4 V 0.1 

lot Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 

Outputs high 3 6 

'AlS257 Vee ~ 5.5 V Outputs low 8 12 

Outputs disabled 9 14 
lee 

Outputs high 2.5 4 

'ALS258 Vee ~ 5.5 V Outputs low 7 11 

Outputs disabled 8 13 

1 All typical values are at Vee ~ 5 V, T A ~ 25°e. 

SN74ALS257 

SN74ALS258 

MIN Typt MAX 

-1.5 

Vee- 2 

2.4 3.2 

0.25 0.4 

0.35 0.5 

20 

-20 

0.1 

20 

0.1 

-30 -112 

3 6 

8 12 

9 14 

2.5 4 

7 11 

8 13 

UNIT 

V 

V 

V 

~A 

~A 

rnA 

~A 

rnA 

rnA 

rnA 

U) ... 
-S 
(,) ... 
U 
U) 

<t 
"C 
c:: 
ctI 

U) 
....I 
<t 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS257. SN54ALS25t SN74ALS257. SN74ALS258 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

, ALS257 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

lEI 
tpLH 

A or B Any Y 
tpHL 

tpLH 
AlB Any Y 

tpHL 

tpZH G Any Y 
tpZL 

tpHZ G Any Y 
tpLZ 

l> 
ren 
I» :::s • ALS258 switching characteristics (see Note 1) 
Q. 

l> en 
(") 
::;' 
(") 
I: 
;::+ 
(I) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fpLH 
A or B Any Y 

tpHL 

tpLH AlB Any Y 
tpHL 

tpZH G Any Y 
tpZL 

tpHZ G Any Y 
tpLZ 

NOTE 1: Load circuit and'voltage waveforms are shown in Section 1 . 

Vce = 4.5 V to 5.5 V. 

CL - 50 pF. 

R1 = 500 O. 

R2 - 500 O. 

TA = MINto MAX 

SN54ALS257 SN74ALS257 

MIN MAX MIN MAX 

2 12 2 10 

2 14 2 12 

7 21 7 18 

6 25 6 22 

4 20 4 16 

5 22 5 18 

2 12 2 10 

4 35 4 15 

Vee - 4.5 V to 5.5 V. 

eL = 50 pF. 

R1 - 500 O. 

R2 = 500 O. 

TA = MIN to MAX 

SN54ALS258 SN74ALS258 

MIN MAX MIN MAX 

1 12 2 8 

2 9 2 7 

5 28 8 20 

8 25 5 25 

5 20 5 18 

5 21 5 18 

2 12 2 10 

5 37 5 18 
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ns 
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SN54AS257. SN54AS258. SN74AS257. SN74AS258 
QUADRUPLE 2·UNE TO 1-LINE DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS257 SN74AS257 
SN54AS258 SN74AS258 UNIT 

MIN NOM MAX MIN NOM MAX 
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,l Low~level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl Low-level output current 32 48 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS257 SN74AS257 

PARAMETER TEST CONDITIONS 
SN54AS258 SN74AS258 

TYpt Typt UNIT 
MIN MAX MIN MAX 

V,K Vee = 4.5 V, " = -18mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -2 mA VCC- 2 VCC-2 

VOH Vee = 4.5 V, IOH = -12 mA 2.4 3.3 V 

Vee - 4.5 V, IOH = -15 mA 2.4 3.2 

Vee = 4.5 V, IOl = 32 mA 0.25 0.5 
VOL 

Vee = 4.5 V, 
V 

IOl = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 ~A 

IOZl Vee - 5.5 V, Vo - 0.4 V -50 -50 ~A 

A, B or G 0.1 0.1 
mA 

" AlB 
Vee = 5.5 V, V, = 7 V 

0.2 0.2 

A, B, or G 20 20 
"H AlB 

Vee = 5.5 V, V, = 2.7 V 
40 40 

~A 

A, B, or G -0.5 -0.5 
',l Vee = 5.5 V, V, = 0.4 V mA 

AlB -1 -1 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 12.1 19.7 12.1 19.7 

'AS257 Vee = 5.5 V Outputs low 19 30.6 19 30.6 

Outputs disabled 19.7 31.9 19.7 31.9 
lee mA 

Outputs high 8.4 13.5 8.4 13.5 

'AS258 Vee = 5.5 V Outputs low 15.2 24.6 15.2 24.6 

Outputs disabled 15.5 25.2 15.5 25.2 

tAli typical values are at Vee = 5 V, TA = 25°e. 
:tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS257, SN54AS258, SN74AS257, SN74AS258 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

• AS257 switching characteristics (see Note 1) 

Vcc ~ 4.5 V 10 5.5 V. 

CL ~ 50 pF. 

FROM TO Rl ~ 500!l. 
PARAMETER 

(OUTPUT) (INPUT) R2 ~ 500!l. 

TA ~ MIN 10 MAX 

SN54AS257 SN74AS257 

II 
l> r
t/) 

m 
:::J 
c. 

IpLH 

IpHL 

IpLH 

tpHL 

IPZH 

IpZL 

IPHZ 

tpLZ 

A or B Any Y 

AlB Any Y 

IT Any Y 

G Any Y 

l> . AS258 switching characteristics (see Note 1) 
t/) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

MIN MAX MIN 

1 6.5 1 

1 7 1 

2 12 2 

2 10.5 2 

2 8.5 2 

2 10.5 2 

1.5 8 1.5 

2 8 2 

Vcc ~ 4.5 V 10 5.5 V. 

CL ~ 50 pF. 

Rl ~ 500!l. 

R2 ~ 500 O. 

TA ~ MIN 10 MAX 

(") 
:::;' 
(") 
c: 
::;: 
(I) 

SN54AS258 SN74AS258 

MIN MAX MIN 

IpLH 1 5.5 1 
A or B Any Y 

IpHL 1 5 1 

IpLH 
AlB 

2 11 2 
Any Y 

2 IpHL 11 2 

IPZH G 
2 8.5 2 

Any Y 
IPZL 2 11 2 

IpHZ G 
1.5 7 1.5 

Any Y 
IpLZ 2 8.5 2 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1 . 
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MAX 

5.5 

6 

11 

10 

7.5 

9.5 

6.5 

7 

MAX 

5 

4 

9.5 

10 

8 

10 

6 

6.5 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 



• 8-Bit Parallel-Out Storage Register Performs 
Serial-to-Parallel Conversion with Storage 

• Asynchronous Parallel Clear 

• Active High Decoder 

• Enable/Disable Input Simplifies Expansion 

• Expandable for N-Bit Applications 

• Four Distinct Functional Modes 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit addressable latches are designed for 
general purpose storage applications in digital 
systems. Specific uses include working 
registers, serial-holding registers, and active-high 
decoders or demultiplexers. They are 
multifunctional devices capable of storing single
line data in eight addressable latches, and being 
a 1-of-8 decoder or demultiplexer with active
high outputs. 

Four distinct modes of operation are selectable 
by controlling the clear (CLR) and enable (G) 
inputs as enumerated in the function table. In the 
addressable-latch mode, data at the data-in 
terminal is written into the addressed latch. The 
addressed latch will follow the data input with 
all unaddressed latches remaining in their 
previous states. In the memory mode, all latches 
remain in their previous states and are 
unaffected by the data or address inputs. To 
eliminate the possibility of entering erroneous 
data in the latches, enable G should be held high 
(inactive) while the address lines are changing. 
In the 1-of-8 decoding or demultiplexing mode, 
the addressed output will follow the level of the 
D input with all other outputs low. In the clear 
mode, all outputs are low and unaffected by the 
address and data inputs. 

The SN54ALS259 is characterized for operation 
over the full military temperature range of 
-55 DC to 125 DC. The SN74ALS259 is 
characterized for operation from 0 DC to 70 DC. 

PRODUCTION DATA documents contain 
information current as of publication date. 

INPUTS 

CLR G 

H L 

H H 

L L 

L H 

SN54ALS259, SN?4ALS259 
8-BIT ADDRESSABLE LATCHES 

02661. DECEMBER 1982 - REVISED MAY 1986 

SN54ALS259 ... J PACKAGE 
SN74ALS259 ... D OR N PACKAGE 

ITOP VIEW) 

50 VCC 
51 CLR 

52 G 
00 D 
01 07 

02 06 
03 05 

GND 04 

SN54ALS259 . .. FK PACKAGE 

ITOP VIEW) 

(/) 

UIC:: o U U--1 
(/)z>u 

2 1 20'19 

4 18 

5 17 

6 16 

15 

8 14 

9 10 11 1213 

M OU<tLO 
0 zzOO 

t? 

NC-No internal connection 

FUNCTION TABLE 

OUTPUT OF EACH 

ADDRESSED OTHER FUNCTION 

LATCH OUTPUT 

D QiO Addressable Latch 

QiO QiO Memory 

D L 8-Line Demultiplexer 

L L Clear 

o ;;;: the level at the data input. 
QiO " the level of Qi Ii = Q. 1, ' , . 7. as appropriate) before the 

indicated steady-state input conditions were established. 

LATCH SELECTION TABLE 

SELECT INPUTS LATCH 

S2 S1 so ADDRESSED 

L L L a 
L L H 1 

L H L 2 

L H H 3 

H L L 4 

H L H 5 
H H L 6 

H H H 7 

Copyright © 1982, Texas Instruments Incorporated 
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Produttion procassing does not necessari7y 
include tasting of all parameters. 

TEXAS ." 
INSTRUMENTS 2-309 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



lEI 

SN54ALS259. SN74ALS259 
8·BIT ADDRESSABLE LATCHES 

logic symbol t 

0}8M~ 
2 7 

G8 

9,00 

10,OR 

9,10 

10,'iR 

9,20 

10;2R 

9,30 

10;3R 

9,70 

10,7R 

(41 
00 

(51 
01 

6 02 

71 
03 

(91 
04 

(101 05 

11106 

(121 07 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

logic diagram (positive logic) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ................................................ "............. 7 V 
Operating free-air temperature range: SN54ALS259. . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125 DC 

SN74ALS259 : ......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 DC 

recommended operating conditions 

SN54ALS259 SN74ALS259 

MIN NOM MAX MIN NOM MAX UNIT 

Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 rnA 

Glow 20 15 
tw Pulse duration ns 

CLR low 10 10 

Oata before Gl 20 15 
tsu Setup time ns 

Address before Gl 20 15 

Data after Gl 0 0 
th Hold time ns 

Address after Gi 0 0 

TA Operating free-air temperature -55 125 0 70 °C 
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SN54ALS259, SN74ALS259 
8-BIT ADDRESSABLE LATCHES 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS259 SN74ALS259 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18 mA -1.5 -1.5 V 

VOH Vee - 4.5 V to 5.5 V, 10H = -0.4 mA VCC- 2 Vec-2 V 

Vee - 4.5 V, IOL -- 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee - 4.5 V, 10L - 8 mA 0.35 0.5 

II Vee ~ 5.5 V, VI ~7V 0.1 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 ~A 

IlL Vee - 5.5 V, VI 0.4 V -0.1 -0.1 mA 

10+ Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 mA 

lee Vee ~ 5.5 V 14 22 14 22 mA 

tAli typical values are at Vee = 5 V, TA = 25°C. 
+: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

'ALS259 switching characteristics (see Note 1) 

Vcc ~ 5 V vcc ~ 4.5 V to 5.5 V 

CL ~ 50 pF CL ~ 50 pF 

FROM TO RL ~ 500 [J RL~500[J 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA ~ 25°C TA ~ MIN to MAX 

'ALS259 SN54ALS259 SN74ALS259 

TYP MIN MAX MIN MAX 

tpHL Clear Any Q 8 2 15 2 12 ns 

tpLH 10 4 22 4 19 
Data Any Q ns 

tpHL 8 2 15 2 12 

tpLH 15 4 26 4 22 
Address Any Q ns 

tpHL 8 2 15 2 12 

tpLH 13 4 22 4 20 
Enaole Any Q ns 

tpHL 8 2 16 2 13 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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PRODUCT 
PREVIEW 

SN54AS264, SN74AS264 
LOOK-AHEAD CARRY GENERATORS FOR COUNTERS 

• Performs Look-Ahead Carry Across n-Bit 
Counters 

• Accommodates Active-High or Active-Low 
Carry 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Improves Cascaded Counters System 
Performance 

• Dependable Texas Instruments Quality and 
Reliability 

description 

This look-ahead generator was designed 
specifically to perform a carry-anticipate across 
any number of n-bit counters. thus increasing 
system clock frequency. A carry enable CE. and 
carry outputs RCOA and RCOB are provided for 
n-bit cascading. 

Thecounter can be used with either active-high
carry or active-low-carry counters. For active
high-carry counters. CE is active high. the A set 
of inputs and output RCOA are used. and the B 
set of inputs are connected to a low logic level. 
For active-low-carry counters. CE is active low. 
the B set of inputs and output RCOB are used. 
and the A set of inputs are connected to a high 
logic level. See Figures 1 and 2 for typical 
applications. 

The SN54AS264 is characterized for operation 
over the full military temperature range of 
- 55 ac to 125 ac. The SN74AS264 is 
characterized for operation in the temperature 
range of 0 ac to 70 ac. 

positive logic equations 

ACTIVE-HIGH-CARRY COUNTERS 

(CE is high. all B inputs a,e lowl 

CO = AD 

C1 = AD • A1 

C2 = AD - A 1 - A2 
RCOA = AD • A 1 • A2 .A3 

RC08 is high 

02824. DECEMBER 1983-REVISED MAY 1986 

SN54AS264 ... J PACKAGE 
SN74AS264 ... D OR N PACKAGE 

(TOP VIEWI 

Al VCC 
B1 B2 
AO A2 
BO CE 
A3 CO 
B3 Cl 

RCOB RCOA 
GND C2 

SN54AS264 ... FK PACKAGE 

(TOP VIEWI 

4 

5 

6 

7 

8 

U 
~ U UN 

<Il«Z><Il 

3 2 1 20 19 

9 10 11 1213 

<IlOUN« 
OZZUO 
U(.9 U 
0:: 0:: 

18 

17 

16 

15 

14 

NC -- No internal connection 

ACTIVE-LOW-CARRY COUNTERS 

(CE is low. all A inputs a,e highl 

CO = 80 

C1 = 80 .81 

C2 = 80 - 81 - 82 

RCOA = 81 ·82 .83 

RC08 = BO - 81 - 82 - 83 

Copyright © 1983 by Texas Instruments Incorporated 
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SN54AS264, SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 

FUNCTION TABLE FOR CO OUTPUT logic symbols t 

INPUTS OUTPUT ACTIVE·HIGH INPUTS 
AO BO CE CO 

H H X H IClA FOR CTRSl 

H X H H 

l X X l 

X l l l 

1,3 ;;'1 
(12) 

CE (13) ZI 2.3 co 

FUNCTION TABLE FOR C1 OUTPUT 

INPUTS OUTPUT 

BO (41 Z2 1,3,5 ;;.1 
(II) 

(3) 
2.3,5 Cl 

AO G3 4,5 
A1 AO B1 BO CE C1 

H X H X X H Bl 
(21 

Z4 1.3,5,7 ;;'1 

H H X H X H 

H H X X H H 

2.3,5,7 (91 

AI 
(I) 

G5 4,5,7 C2 

l X X X X l 

X l l X X l 
(15) 

6,7 

B2 Z6 ;;'1 1,3,5,7,9 
X X l l l l 

A2 
(14) 

G7 4,5,7,9 (10) 

6,7,9 RCOA 

FUNCTION TABLE FOR C2 OUTPUT 
B3 

(6) 
ZS S,9 

INPUTS OUTPUT 

A2 A1 AO B2 Bl BO CE C2 A3 
(51 

G9 
;;'1 

H X X H X X X H 

H H X X H X X H 

2 171 
4 RCOB 

6 
H H H X X H X H 

S 
H H H X X X H H 

l X X X X X X l 

X l X l X X X L ACTIVE·lOW INPUTS 
X X L L L X X L 

X X X L l L l l IClA FOR CTRSl 

FUNCTION TABLE FOR RCOA OUTPUT 1,2 ;;'1 

Zl 3 
INPUTS OUTPUT 

A3 A2 A1 AO B3 B2 B1 CE RCOA BO 5 ;;'1 

H X X X H X X X H 3.4 
H H X X X H X X H AO 1,2.4 

H H H X X X H X H 

H H H H X X X H H Bl G4 7 ;;.1 

l X X X X X X X L 5·,6 

X L X X l X X X L 

X X L X l l X X l 

AI Z5 3.4,6 
1,2.4,6 

G6 
X X X l L l L X l 9 ;;'1 

X X X X l l l l l Z7 7,8 
5,6,8 

FUNCTION TABLE FOR RCOB OUTPUT GS 3.4,6,8 

INPUTS OUTPUT 
1.4.6,8 

B3 B2 B1 BO CE RCOB 
Z9 

H X X X X H 
1,2.4,6,S 

X H X X X H 

X X H X X H t These symbols are in accordance with ANSI/IEEE Std 91-1984 and 

X X X H X H IEC Publication 617-12. 

X X X X H H 
Pin numbers shown are for 0, J, and N packages. 

L L 
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SN54AS264, SN74AS264 
LOOK-AHEAD CARRY GENERATORS FOR COUNTERS 

logic diagram Ipositive logic) 

CE (131 

B3 (61 
A3 (51 

B2 (151 
A2 114 

B1 (21 
Al (11 

(41 
BO (31 
AD 

rr~=====r~>-_________ (~7~1 RCOB 

Pin numbers shown are for 0, J. and N packages. 

absolute maximum ratings over free-air temperature lunless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS264 ....................... - 55°C to 125°C 

SN74AS264 ........................... DOC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS264 SN74AS264 

NOM 
UNIT 

MIN NOM MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 
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SN54AS264. SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 

electrical characteristics over recommended operating free-cir temperature range 
(unless otherwise noted) 

SN54AS264 SN74AS264 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK VCC - 4.5 V, II - -18rnA -1.2 -1.2 

VOH VCC = 4.5 V to 5.5 V, 10H = -2 rnA VCC- 2 VCC-2 

VOL VCC = 4.5 V, 10l = 20 rnA 0.3 0.5 0.3 0.5 
CE 500 500 

AO, A2 700 700 

A1 800 800 
II 

A3, BO, B1 
VCC = 5.5 V, VI = 7 V 

400 400 
B2 300 300 
83 200 200 
CE 100 100 
AO,.A2 140 140 
A1 160 160 

IIH 
A3, BO, B1 

VCC = 5.5 V, VI=2.7V 
80 80 

82 60 60 
B3 40 40 

CE -2.5 -2.5 

AO -3.5 -3.5 

III 
A1. A2 -4 -4 
A3, BO, B1 

VCC = 5.5 V, VI = 0.4 V 
-2 -2 

B2 -1 -1 

B3 -1.5 -1.5 
10; VCC = 5.5 V Vo = 2.25 V -30 -112 -30 - 112 

ICCH 26 26 

ICCl 
VCC = 5.5 V 

28 28 

tAli typical values are at Vee == 5 V, TA = 25°C. 
:t:The output conditions have been chosen to produce a current that closely approximates one·half of the true short-circuit current,' lOS. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500, 
PARAMETER 

(INPUT) (OUTPUTI TA = MIN to MAX 

SN54AS264 SN74AS264 

MIN Typt MAX MIN Typt MAX 

tPLH 6 6 
CE CO, C1,C2 

tpHl 5 5 

tplH 5 5 
An or Bn CO, C1,C2 

tpHl 5 5 

tplH 5 5 
An, Bn, or CE RCOA 

tpHl 5 5 

tPlH 
Bn or CE RCOB 

5 5 

tpHL 5 5 

tAli typical values are at vee:::: 5 V. TA = 25°C. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS264, SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 

TYPICAL APPLICATION INFORMATION 

The circuit shown in Figure 1 illustrates how the' AS264 can implement look-ahead carry for the active
high-carry' AS 163, while Figure 2 shows the look-ahead carry for the active-low-carry' AS 169. 

CLOCK 

COUNT 

CLOCK 

COUNT 

H-

'-- CE 

l-C 

L...o fE 

·AS163 

ClK 

ENP RCa 

ENT 

'AS169 

ClK 

ENP RCa 

ENT 

L 'AS163 

> ClK 

L ·AS163 

>ClK 

- ENP RCa ~ ENP RCa 

H- ENT H- ENT 

l l 

I I 
AO BO CO Al Bl Cl 

FIGURE l-ACTIVE·HIGH-GARRY 

L ·AS169 

I>ClK 

L 'AS169 

I>ClK 

p- ---< ENP RCa p- r-< ENP RCa 

l-< ENT l-< ENT 

~ ~ 
AO BO CO Al Bl Cl 

FIGURE 2-ACTIVE·lOW·CARRY 

L 'AS163 

~ClK 

- ENP RCa 

H- ENT 

l l 

I I 
A2 B2 C2 A3B3 

RCOA r-

L ·AS169 

I> ClK 

~ --< ENP .RCO p-
l-C ENT 

! ~ 
A2 B2 C2 A3B3 

RCOB p-

II 
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• Contains Eight Flip-Flops with Single-Rail 
Outputs 

• Buffered Clock and Direct Clear Inputs 

• Individual Data Input to Each Flip-FLop 

• Applications Include: 
Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

SN54ALS273. SN74ALS273 
OCTAL O-TYPE FLIP-FLOPS WITH CLEAR 

02661. APRIL 1982-REVISED MAY 1986 

SN54ALS273 ... J PACKAGE 
SN74ALS273 ... DW OR N PACKAGE 

(TOP VIEW) 

CLR VCC 
10 80 
1D 8D 

2D 7D 
20 70 

30 60 
3D 6D • Package Options Include Plastic "Small 

Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

4D 
40 

GND 

5D 
50 
ClK • • Dependable Texas Instruments Quality and 

Reliability 

description 

These monolithic, positive-edge-triggered flip-flops 
utilize TTL circuitry to implement D-type flip-flop 
logic with a direct clear input. 

Information at the D inputs meeting the setup time 
requirements is transferred to the 0 outputs on the 
positive-going edge of the clock pulse. Clock trigger
ing occurs at a particular voltage level and is not 
directly related to the transition time of the positive
going pulse. When the clock input is at either the high 
or low level, the D input signal has no effect at the 
output. 

The SN54AlS273 is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74ALS273 is characterized for 
operation from 0 °C to 70°C. 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 
CLEAR CLOCK D Q 

L X X L 

H 1 H H 

H 1 L L 

H L X 00 

SN54ALS273 ... FK PACKAGE 

(TOP VIEWI 

0 015 ~o 
~u>ro 

3 2 1 2019 

2D 4 18 80 
5 17 70 
6 16 70 
7 15 60 
8 14 60 

91011 1213 

0 o~ 00 
<t z-' ",,,, (!)u 

logic symbol t 

ClK 

10 
12) 

10 

20 
14) 15) 

20 

30 
17) (6) 

30 

4D 
18) 19) 

40 

50 
113) (12) 

50 

60 
(14) 115) 

60 

70 
1171 116) 

70 

80 
118) 119) 

80 

tThis symbol is in accordance with ANSI/IEEE Std 91 ~ 1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, J, and N packages. 

Copyright © 1982. Texas Instruments Incorporated 
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SN54ALS273. SN74ALS273 
OCTAL O·TYPE FLlp·FLOPS WITH CLEAR 

logic diagram (positive logic) 

10 
(3) 

20 
(4) 

Pin numbers shown are for DW, J, and N packages. 

3D 
(7) 

40 
(8) 

50 
(13) 

60 
(14) 

70 
(17) 

absolute ma~imum ratings over operating free·air tempe.rature range (unless otherwise noted) 

8D 
(18) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 

Operating free-air temperature range: SN54ALS273 ............................. - 55 °e to 125 °e 
SN74ALS273 ................................. OOeto70oe 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS273. SN74ALS273 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOl Low-level output current 12 24 mA 

fclock Clock frequency 0 30 0 35 MHz 
ClR low 10 10 

tw Pulse duration ClK high 16.5 14 ns 
ClK low 16.5 14 

Setup time Data 10 10 
tsu 

before ClKI Clear inactive state 15 15 
ns 

th Hold time, data after ClK I 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 
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SN54ALS273, SN74ALS273 
OCTAL OoTYPE FLIP-FLOPS WITH CLEAR 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54AlS273 SN74AlS273 

UNIT PARAMETER 
Typt Typt MIN MAX MIN MAX 

VIK Vec = 4.5 V, 11=-18mA -1.5 -1.5 V 

VCC = 4.5 V to 5.5 V, IOH = -0.4 mA VCC- 2 VCC-2 

VOH VCC = 4.5 V, IOH = -1 mA 2.4 3.3 V 

VCC = 4.5 V, IOH = -2.6 mA 2.4 3.2 

VCC = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

VCC = 4.5 V, IOL = 24 mA 0.35 .0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH VCC = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL VCC = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

lot Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

ICCH VCC = 5.5 V 11 20 11 20 
mA 

ICCL VCC = 5.5 V 19 29 19 29 

tAli typical values are at Vee = 5 V, TA = 25°C. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO RL = 500 Il, 

UNIT 
(lNPUTI (OUTPUT) TA = MIN to MAX 

SN54AlS273 SN74AlS273 

MIN MAX MIN MAX 
fmax 30 35 MHz 

tpHL eLR Any Q 4 24 4 18 ns 

tpLH 2 20 2 12 
CLK Any Q ns 

tpHL 3 17 3 15 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS280, SN54AS280, SN74ALS280, SN74AS280 
9·BIT PARITY GENERATORS/CHECKERS 

• Generates Either Odd or Even Parity for 
Nine Data Lines 

• Cascadable for n·Bits Parity 

• Can Be Used to Upgrade Existing Systems 
Using MSI Parity Circuits 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These universal, monolithic, nine-bit parity 
generators/checkers utilize Advanced Schottky 
high-performance circuitry and feature odd and 
even outputs to facilitate operation of either odd 
or even parity application, The word-length 
capability is easily expanded by cascading. 

These devices can be used to upgrade the 
performance of most systems utilizing the' 1 SO 
parity generator/checker. Although the' ALS2S0 
and' AS2S0 are implemented without expander 
inputs, the corresponding function is provided by 
the availability of an input at pin 4 and the 
absence of any internal connection at pin 3. This 
permits the 'ALS2S0 and 'AS2S0 to be 
substituted for the' 1S0 in existing designs to 
produce an identical function even if the devices 
are mixed with existing' 1S0's. 

All ' AS2S0 inputs are buffered to lower the drive 
requirements, 

The SN54' family is characterized for operation 
over the full military temperature range of 
-·55 DC to 125 DC. The SN74' family is 
characterized for operation from 0 DC to 70 DC, 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54ALS280, SN54AS280 ... J PACKAGE 
SN74ALS280, SN74AS280 ... D OR N PACKAGE 

(TOP VIEW) 

G VCC 
H F 

NC E 

D 

~ EVEN C 

~ ODD B 

GND A 

SN54ALS280,SN54AS280. . FK PACKAGE 

(TOP VIEW) 

U 
u U 

I l'J Z>u. 

3 2 1 20 19 

4 18 E 

5 17 NC 

6 16 D 

15 NC 

8 14 C 

9 1011 12 13 

0 0 u <{CD 
0 Z Z 
0 l'J 
~l 

NC - No internal connection 

FUNCTION TABLE 

NUMBER OF INPUTS A OUTPUTS 

THRU I THAT ARE HIGH ~ EVEN ~ 000 

0,2,4,6,8 H L 

1,3,5,7,9 L H 

logic symbol t 

(8) 2k 
A 

B 
(9) 

C 
(10) 

(11 ) (5) l: 
0 EVEN 
E 

(12) 

(13) (6) l: 
F 

(1) ODD 
G 

H 
(2) 

(4) 

tThis symbol is in accordance with ANSI/IEEE Std 91 1984 and 
lEe Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 

~~~~~:~~i~a{::I~~e ~!~:i~~ti~f :'l°::::~it:~s~S not TEXAS -Ij1 
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SN54ALS280, SN74ALS280 
9-81T PARITY GENERATORS/CHECKERS 

logic diagram 

A (8) 

B (9) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 7 V 

Input voltage """""""""""""""""':""""""""""""" 7 V 
Operating free-air temperatl:Jre range: SN54ALS280, , , , , , , , ' , , , , , , , , , " - 55 DC to 125 DC 

SN 74ALS280 ' , , , , , , , , , , , , , , , , , , , , , , , "oDe to 70 DC 

Storage temperature range """"""""""""" ' , , , ' , " - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS280 SN74ALS280 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4,5 5 5.5 4.5 5 5,5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0,7 0,8 V 

IOH High-level output current -1 -2,6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 
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SN54ALS280, SN74ALS280 
9·81.1 PARITY GENERATORS/CHECKERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

TEST CONDITIONS 
SN54ALS280 SN74ALS280 

PARAMETER 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

V,K Vee = 4.5 V, " = -18 mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee- 2 Vee ·2 

VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 V 

Vee - 4.5 V, IOH - - 2.6 mA 2.4 3.2 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, 10L = 24 mA 0.35 0.5 

" 
Vee = 5.5 V, V, = 7 V 0.1 0.1 mA 

"H Vee = 5.5 V, V, = 2.7 V 20 20 ~A 

',L Vee = 5.5 V, V, = 0.4 V -0.1 -0.1 mA 

10+ Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V 10 16 10 16 mA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc - 5 v, Vec - 4.5 V to 5.5 V. 

CL = 50 pF, CL - 50 pF. 

FROM TO RL = 500 Q, RL = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25 0 e TA - MIN to MAX 

'ALS280 SN54ALS280 SN74ALS280 

TYP MIN MAX MIN MAX 

tpLH 12 3 24 3 20 
Any E Even ns 

tpHL 12 3 24 3 20 

tpLH 12 3 24 3 20 
Any E Odd ns 

tpHL 13 4 26 4 22 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS280, SN74AS280 
9-81T PARITY GENERATORS/CHECKERS 

logic diagram 

~ 

EVEN 

~ 

ODD 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS280 ....................... - 55°C to 125°C 

SN74AS280 ........................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS2BO SN74AS2BO 

MIN NOM MAX NOM 
UNIT 

MIN MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low~level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 rnA 

10L . Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 () 70 °e 
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SN54AS280, SN74AS280 
9-81Y PARITY GENERATORS/CHECKERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS280 SN74AS280 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH Vee - 4.5 V to 5.5 V, 10H - -2 rnA Vcc- 2 vcc-2 V 

Val Vee - 4.5 V, 10l - 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee - 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

III Vee - 5.5 V, VI - 0.4 V -0.5 -0.5 rnA 

10' Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

ICC Vee - 5.5 V 25 40 25 35 rnA 

t All typical values are at Vee = 5 V, TA = 25°C. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short~circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl - 50 pF, 
FROM TO Rl = 500 n, 

PARAMETER UNIT 
(INPUTI IOUTPUTI TA = MIN to MAX 

SN54AS280 SN74AS280 

MIN MAX MIN MAX 

tplH 3 13 3 12 
Any ~ Even ns 

tPHl 3 12.5 3 11 

tpU-i 3 13 3 12 
Any ~ Odd ns 

tpHl 3 12.5 3 11.5 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS280, SN54AS280, SN74ALS280, SN74AS280 
9·81T PARITY GENERATORS/CHECKERS 

TYPICAL APPLICATION DATA 

25-LlNE PARITY/GENERATOR CHECKER 

A 
B 
C 

0 
E 
F 
G 
H 

A 
B 
C 
0 
E 

G 
H 

A 
B 

1: 
EVEN 

'ALS2801 
'AS280 

1: 
000 

1: 
EVEN 

'ALS2801 
'AS280 

1: 
000 

C 1: 
o EVEN 
E 'ALS2801 
F 'AS280 l: 

GOOD 
H 

H = EVEN 
L = 000 

H =000 
L = EVEN 

Three' AL5280/' A5280 can be used to implement a 25-line parity 
generator/checker. 

As an alternative, the E ODD outputs of two or three parity 
generators/checkers can be decoded with a 2-input ('586 or 'L5861 
or 3-input ('51351 exclusive-OR gate for 18- or 27-line parity 
applications. 

81-LlNE PARITY/GENERATOR CHECKER 

A 
B 
C 
0 
E 
F 
G 
H 
I 

A 
B 
C 
0 
E 
F 
G 
H 

A 
B 

1: 
000 

'ALS2801 
'AS280 

l: 
000 

'ALS2801 
'AS280 

C 1: 
o 000 
E 'ALS2801 
F 'AS280 

G 
H 

~ 
TO OTHER 

'AS280's 

A 
B 
C 

0 
E 
F 
G 
H 

1: 
EVEN 

'A LS2801 
'AS280 1: 

000 

H = EVEN 
L = 000 

H =000 
L = EVEN 

Longer word lengths can be implemented by cascading 
'AL5280I'A5280. As shown here, parity can be generated for word 
lengths up to 81 bits. 
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PRODUCT 
PREVIEW 

SN54AS282, SN74AS282 
LOOK·AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 

• Selectable Carry Inputs Version of the 
Popular 'S182 Allows Double Precision 
Carry 

• Offers Carry Functions in a Compatible 
Form for Direct Connection to the ALU 

• Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs ' 

• Dependable Texas Instruments Quality and 
Reliability 

PIN DESIGNAT10NS 

AL TERNA TlVE DESIGNATIONS t FUNCTION 

GO,GI, G2,G3 GO, Gl, G2, G3 Carry Generate Inputs 

PO, PI, P2, P3 PO, PI, P2, P3 Carry Propagate Inputs 

CnA, CnB CnA,CnB Carry Inputs 

Cn' Cn' Selected Carry 

Cn +x, Cn + y, Cn + x, Cn +y, 
Carry Outputs 

Cn + z Cn + z 

G y Carry Generate Outputs 

p X 
Carry Propagate 

Outputs 

SO, Sl Carry Select Inputs 

VCC Supply Voltage 

GND Ground 

t Interpretations are illustrated in connection with the Function Tables for 
the 'AS181A and 'AS881A. 

description 

02811. DECEMBER 1983-REVISED MAY 1986 

SN54AS282 ... J PACKAGE 
SN74AS282 ... OW OR N PACKAGE 

(TOP VIEW) 

G1 VCC 
P1 P2 
GO 132 
PO CnA 
133 CnB 
P3 Cn + x 
SO Cn + y 
S1 Cn' 

P G 
GND Cn + z 

SN54AS282 ... FK PACKAGE 

(TOP VIEW) 

PO 4 

(33 5 

P3 6 

SO 7 

S1 8 

U 
0,.... .- UN 

1<.:)1,,-1<.:) >1"-

3 2 1 2019 

9 1011 1213 

1"- o NI<.:) -c 
13 ~ u 

u 

18 (32 
17 CnA 
16 CnB 
15 Cn + x 
14 Cn + y 

The' AS282 look-ahead carry generator is capable of anticipating a carry across four binary adders or group 
of adders. They are cascadable to perform full look-ahead across n-bit adders. The' AS282 is functionally 
the same as the SN54AS182/SN74AS182 except that the carry input (Cn) is selected from CnA, CnS, 
and their complements CnA and enS. The logic equations are written in terms of the selected carry Cn. 
This signal is also available as an output at Cn'. 

When used in conjunction with the 'AS181A, 'AS881A, or 'AS888 arithmetic logic unit (ALU), this generator 
provides high-speed carry look-ahead capability for any word length. The' AS282 generates the look-ahead 
(anticipated carry) across a group of four ALU's and, in addition, other carry across sections of four look
ahead circuits may be employed to anticipated carry across sections of four look-ahead packages up to 
n-bits. The method of cascading' AS282 circuits to perform multi-level look-ahead is illustrated under typical 
application data. 

logic equations 

Cn+x = GO + PO Cn 
Cn+y = G1 + P1 GO + P1 PO Cn 
Cn+z = G2 + P2 G1 + P2 P1 GO + P2 P1 PO Cn 

G = G3 + P3 G2 + P3 P2 G1 + P3 P2 P1 GO 
p= P3 P2 P1 PO 

Cn+x = YO (XO + Cn) 
Cn+y - Y1 [X1 + YO (XO + Cn)] 

or Cn+z = Y2 {X2 + Y1 [X1 + YO (XO + Cn)]} 
Y=Y3 (X3+Y2) (X3+X2+Y1) (X3+X2+X1 +YO) 
X = X3 + X2 + X1 + XO 

Copyright © 1983, Texas Instruments Incorporated 
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SN54AS282, SN74AS282 
LOOK·AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 

G3 

L 

X 

X 

X 

G2 

L 

X 

X 

X 

FUNCTION TABLE FOR G OUTPUT 

INPUTS OUTPUT 

G2 G1 GO P3 P2 P1 G 
X X X X X X L 

L X X L X X L 

X L X L L X L 

X X L L L L L 

All other combinations H 

G1 

L 

X 

X 

FUNCTION TABLE FOR P OUTPUT 

P3 

L 

INPUTS OUTPUT 

P2 P1 PO 

L L L 

All other 

combinations 

FUNCTION TABLE 

FOR Cn' OUTPUT 

P 
L 

H 

INPUTS OUTPUT 

S1 SO Cn ' 

L L CnA 
L H CnA 
H L CnB 
H H CnB 

FUNCTION TABLE 

FOR Cn + x OUTPUT 

INPUTS OUTPUT 

GO PO Cn' Cn +x 
L X X H 

X L H H 

All other 
.L 

combinations 

FUNCTION TABLE Cn +y OUTPUT 

INPUTS OUTPUT 

GO P1 PO Cn' Cn +y 

X X X X H 

L L X X H 

X L L H H 

All other 
L 

combinations 

FUNCTION TABLE FOR Cn +z OUTPUT 

INPUTS OUTPUT 

G1 GO P2 P1 PO Cn' Cn +z 
X X X X X X H 

L X L X X X H 

X L L L X X H 

X X L L L H H 

All other combinations L 

H "" high·level, L = low level, X = irrelevant. 
Any inpu.ts not shown in a given table are irrelevant with respect 
to that output. 

logic diagram (positive logic) 

logic symbol t 

80 

81 

MUX 
(71 o} 0 
(8) G-

1 3 
(17) 0 

l.....r:::. 1 
(16) 2 

L..t:.. 3 

(4) ... CPO 
(3) ... CGO 
(2) " CPl 
(1) " CGl 
(19) r-.. CP2 
(18) 

" CG2 
(6) " CP3 
(5) " CG3 

CPG 

r Z4 

CI 

4 
(13) 

Cn' 

COO 
(15) 

COl 
(14) 

CO2 
(11) 

Cn+z 

CP 
(9) 

CG 
(12) 

t This symbol is in accordance with ANSI/IEEE Std 9' -1984 and 
IEC Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 
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SN54AS282, SN74AS282 
LOOK-AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS282 ... :................... - 55°C to 125°C 

SN74AS282 ........................... ooe to 70°C 
Storage temperature range .......................................... - 65°C to 150 °e 

recommended operating conditions 

SN54AS282 SN74AS282 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage O.S O.S V 

IOH High-level output current -2 -2 rnA 

IOl Low.-Ievel output cLJrr~nt 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS282 SN74AS282 

UNIT 
MIN Typt MAX MIN Typt MAX 

VIK VCC = 4.5 V, II = -1S rnA -1.2 -1.2 V 

VOH VCC - 4.5 V to 5.5 V, IOH - -2 rnA Vcc - 2 VCC- 2 V 

VOL VCC - 4.5 V, IOl - 20 rnA 0.3 0.5 0.3 0.5 V 

CnA, CnS 200 200 

SO,S1,P3 200 200 

P2 
VCC = 5:5 V, 

300 300 
Ii 

PO, 1'1, G3 
VI = 7 V 

400 400 
~A 

GO, G2 700 700 

G1 SOO SOO 

CnA, ChB 40 40 

SO, S1, P3 40 40 

P2 
IIH PO, P1, ~3 

VCC = 5.5 V, VI = 2.7 V 
60 60 

SO SO 
~A 

GO, G2 140 140 

G1 160 160 

CnA, CnB -1 -1 

SO,S1,P3 -1 -1 

III 
P2 -1.5 -1.5 

PO, P1, Ci3 
VCC = 5.5 V, VI = 0.4 V 

-2 
rnA 

-2 

GO, G2 -3.5 -3.5 

G1 -4 -4 

IO~ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

ICCH 22 22 
VCC = 5.5 V rnA 

ICCl 26 26 

tAli typical values are at Vee =: 5 V, TA "" 25°C. . 
:f:The output conditions have been chosen to produce a current that closely approximates one-half of the true short-cir~uit current, lOS-

• U) 
.~ 
~ 
CJ ... 

C3 
Ul « 
"C 

r:::: 
CO 

Ul 
...I « 
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SN54AS282, SN74AS282 
LOOK-AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 

switching characteristics (see Note 11 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

FROM TO RL = 500 0, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS282 SN74AS282 

• » r
(J) 

tpLH 

tpHL 

tPLH 

tpHL 

tpLH 

tPHL 

tpLH 

tpHL 

tpLH 

tPHL 

50,51, 

CnA, or CnB 

50,51, 

CnA, or CnB 

P orG 

P or G 

P 

III :::::s tAli typical values are at Vee = 5 V, TA = 25°C. 

Cn' 

cn + x, Cn +y, 
Cn + z 

Cn + x , Cn + v' 
Cn + z 

G 

P 

C. NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

» 

MIN Typt 

6 

6 

6 

6 

5 

5 

6 
5 

5 

5 

(J) TYPICAL APPLICATION DATA 
n 
:;' 
n 

MAX MIN Typt MAX 

6 

6 

6 

6 
5 

5 

6 

5 

5 

5 

c CLOCK-t----~~----~~~--~==~--~~~------~~----~~~--~~~--~~~--_i> 

;::;.' 
UI 

2-332 

Cn 

50 
51 

GO PO Cn+x (31 Pl Cn+y G2 P2 Cn+z llJ PJ 
CnB 
Cn' 
CnA 'A5282 'A5182 
50 
51 

FIGURE 1-32-BIT LOOK·AHEAD CARRY WITH DOUBLE·PRECISION CARRY IN 'AS282 AND 'AS182 
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• Generates Either Odd or Even Parity for 
Nine Data Lines 

• Cascadable for n-Sits Parity 

• Direct Bus Connection for Parity Generation 
or for Checking by Using the Parity 110 Port 

• Glitch-Free Bus During Power Up/Down 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The SN54AS286 and SN74AS286 universal 
nine-bit parity generators/checkers fE!ature a 
local output for parity checking and a 
48-milliampere bus-driving parity I/O port for 
parity generation/checking. The word-length 
capability is easily expanded by cascading. 

The XMIT control input is implemented 
specifically to accommodate cascading. When 
XMIT is low the parity tree is disabled and PE will 
remain at a high logic level regardless of the input 
levels. When XMIT is high the parity tree is 
enabled. The Parity Error output will indicate a 
parity error when either an even number of 
inputs (A through I) are high and Parity liD is 
forced to a low logic level. or when an odd 
number of inputs are high and Parity liD is 
forced to a high logic level. 

SN54AS286, SN74AS286 
9·BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 

02809. DECEM8ER 1983 - REV'ISEO MAY 1986 

SN54AS286 ' , , J PACKAGE 
SN74AS286 .. ' 0 OR N PACKAGE 

(TOP VIEWI 

G VCC 
H F 

XMIT E 
D 

PARITY ERROR C 
PARITY 1/0 B 

GND A 

SN54AS286 ... FK PACKAGE 

ITOPVIEWI 

XMIT 4 
NC 5 

I 6 

NC 7 

PARITY ERROR 8 

U 
u u 

J:<!1Z>u.. 

3 2 1 20 19 

9 1011 12 13 

NC - No internal connection 

18 E 
17 NC 
16 D 

15 NC 
14 C 

The I/O control circuitry was designed so that the I/O port will remain in the high-impedance state during 
power-up or power-down to prevent bus glitches. 

The SN54AS286 is characterized for operation over the full military range of - 55°C to 125°C. The 
SN74AS286 is characterized for operation from ooe to 70°C. 

Copyright © 1983, Texas Instruments Incorporated 
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SN54AS286. SN74AS286 
9-81T PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 

FUNCTION TABLE 

logic symbol t 

A 
(81 

2K 

B 
(91 

c (101 

0 
(111 

(121 

(131 

G 
(11 

(21 
H 

(41 

(31 
XMIT ENl 

NUMBER OF INPUTS 

IA THRU I) THAT 

ARE HIGH 

0,2,4,6, B, 

1,3,5,7,9 

0,2,4,6,8 

1,3,5,7,9 

h - high input level 
H - high output level 

Xiiiiff PARITY 

I/O 

I H 

I l 

h h 

h I 

h h 

h I 

I - low input level 
L - low output level 

logic diagram (positive logic) 

(61 PARITY 
I/O 

ERROR 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for 0, J, and N packages. 

PARITY 

ERROR 

H 

H 

H 

L 

l 

H 

absolute maximum ratings over operating free-air temperature range 

Supply voltage, Vee ......................................................... 7 V 
Input voltage ....... ,...................................................... 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS286 ....................... - 55°C to 125°C 

SN74AS286 ........................... ooe to 70°C 
Storage temperature ........................................ '. . . . .. - 65°C to 140°C 

recommended operating conditions 

SN54AS286 SN74AS286 

M(N NOM MAX M(N NOM MAX 
UNIT 

Vec Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage O.B O.B V 

10H High-level output current 
Parity error -2 -2 

mA 
Parity I/O -12 -15 

10l Low-Jevel output current 
Parity error 20 20 

mA 
Parity I/O 32 4B 

TA Operating free-air temperature -55 125 0 70 °c 

2-334 TEXAS • 
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SN54AS286. SN74AS286 
9·BIT PARITY GENERATORS]CHECKER 
WITH BUS DRIVER PARITY I/O PORT 

electrical characteristics over recommended free-air temperature range 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS286 

MIN Typt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 

All outputs Vee = 4.5 V to 5.5 V, 10H = -2 mA vcc- 2 

Vee = 4.5 V, 10H - -3 mA 2.4 2.9 
VOH Parity I/O Vee = 4.5 V, 10H = -12 mA 2.4 

Vee - 4.5 V, 10H - -15 mA 

Parity error Vee - 4.5 V, 10L - 20 mA 0.35 0.5 

VOL Vee = 4.5 V, 10L = 32 mA 0.5 
Parity I/O· 

Vee - 4.5 V, 10L - 48 mA 

Parity I/O Vee = 5.5 V, VI - 5.5 V 0.1 
II 

All other inputs Vee = 5.5 V, VI = 7 V 0.1 

Parity I/O; 50 
IIH 

All other inputs 
Vee = 5.5 V, VI=2.7V 

20 

Parity I/Ot 0.5 
IlL Vee = 5.5 V, VI = 0.4 V 

All other inputs 0.5 

10§ Vee = 5.5 V, Vo = 2.25 V -30 -112 

I Transmit 
Vee = 5.5 V 

30 43 
ICC I Receive 35 50 

tAli typical values are at Vee = 5 V, TA = 25°C. 

SN74AS286 

MIN Typt MAX 
UNIT 

-1.2 V 

vcc- 2 

2.4 3 
V 

2.4 

0.35 0.5 

V 

0.5 

0.1 

0.1 
mA 

50 

20 
~A 

-0.5 

-0.5 
mA 

-30 -112 mA 

30 43 
mA 

35 50 

;For I/O ports, the parameters IIH and IlL include the off-state current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF, 

FROM TO Rl = 500O, 
PARAMETER 

(lNPUTI lOUT PUT) R2 = 500O, 

TA = MIN to MAX 

SN54AS286 SN74AS286 

MIN 

tpLH 3 
Any A thru I Parity I/O 

3 tpHL 

tpLH 3 
Any A thru I Parity error 

3 tpHL 

tpLH 3 
Parity I/O Parity error 

tpHL 3 

tpZH 3 

tpZL 
XMIT 

3 
Parity I/O 

tpHZ 3 

tpLZ 3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

MAX MIN MAX 

17 3 15 

15 3 14 

20 3 16.5 

18 3 16.5 

10 3 9 

10 3 9 

14 3 13 

17 3 16 

13 3 11.5 

11 3 10 

UNIT 

ns 

ns 

ns 

ns 
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SN54AS286. SN74AS286 
9·BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 

TYPICAL APPLICATION DATA 

A 
B 
C 
o 
E 
F 
G 
H 

....-----11 

A 

B 
C 

'AS286 

PAR ERR t""'-----.... ------ BYTE 1 

'AS286 

o PAR ERR 1-""----... -+------ BYTE 2 
E 
F 
G 

H 

A 
B 

C 
o 
E 

F 
G 
H 

A 

B 
C 

'AS286 

PARERR~----~~------BYTE3 

'AS286 

o PAR ERR p.-----...... ~----- BYTE 4 
E 
F 
G 
H 

... +--....... 1 

XMIT 

EVEN/O~~ _+-+-_~=====~_J 

FIGURE 1. 32·BIT PARITY GENERATOR/CHECKER 

Figure 1 shows a 32-bit parity generator/checker with output polarity-switching, parity error detection, and parity on every byte. 
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'AS286 

A 
B 
C 
0 PAR ERR 
E 

H 

H 

H 

A 
B 
C 
0 PAR ERR 
E 
F 
G 
H 
I 

H XMIT 

'AS286 

A 
B 
C 
0 PAR ERR 
E 
F 
G 
H 

H XMIT 

XMi'f 

SN54AS286, SN74AS286 
9-BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 

TYPICAL APPLICATION DATA 

'AS286 

A 
B 
C 
0 PAR ERR 
E 
F 
G 
H PAR 110 

H XMIT 

'AS286 

A 
B 
c 
0 PAR ERR 

E 
F 'AS286 
G 
H PAR I/O A 

B 
C 
0 PARITY 

ERROR 

'AS286 PARITY 
H I/O 

A I 
B XMIT 
C 
0 
E 
F 
G 
H 
I 

H XMIT 

'AS286 

A 

B 
C 
0 PAR ERR 

F 
G 
H 
I 

H XMIT 

FIGURE 2, 90·BIT PARITY GENERATOR/CHECKER WITH PARITY ERROR DETECTION 

In Figure 2, a gO-bit parity generator/checker with the XMIT .on the last stage is available for use with parity detection. 
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SN54AS298. SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 

• Selects One of Two 4·Bit Data Sources and 
Stores Data Synchronously with System Clock 

• Applications: 
Dual Source for Operands and Constants 
in Arithmetic Processor; Can Release 
Processor Register Files for Acquiring 
New Data 

Implements Separate Registers Capable 
of Parallel Exchange of Contents, yet 
Retains External load Capability 

Has Universal· Type Register for 
Implementing Various Shift Patterns, 
including Compound left· Right Capability 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

This quadruple two-input multiplexer with 
storage provides essentially the equivalent 
functional capabilities of two separate MSI 
functions (SN54AS 157 ISN74AS 157 and 
SN54AS175/SN74AS1751 in a single 16-pin 
package, 

When the word-select (WSI input is low, Word 1 
(A 1, 81, C1, D1 is applied to the flip·flops, A 
high input to the word-select (WSI will cause the 
selection of Word 2 (A2, 82, C2, D21, The 
selected word is clocked to the output terminals 
on the negative-going edge of the clock pulse, 

The SN54AS298 is characterized for operation 
over the full military range of - 55°C to 125°C, 
The SN74AS298 is characterized for operation 
from OOC to 70°C, 

02661, DECEMBER 1983-REVISED MAY 1986 

SN54AS298 , , ' J PACKAGE 
SN74AS298 ' , , D OR N PACKAGE 

(TOP VIEWI 

S2 VCC 
A2 QA 
A1 Qs 
S1 QC 
C2 Qo 
02 CLK 

01 WS 

GNO C1 

SN54AS298 ... FK PACKAGE 
(TOP VIEWI 

u 
N N u u<! 
<! CD z>d 

2019 

A1 4 18 Qs 
S1 17 Qc 
NC 6 16 NC 

C2 15 Qo 
02 14 CLK 

9 1011 1213 

OU~(j) 
0 i§ZU:;:: 

NC~No internal connection 

FUNCTION TABLE 

INPUTS OUTPUTS 

WORD 

SELECT 
CLOCK °A 

L f a1 

H + a2 

X H QAO 

H "'" high level (steady state) 
L = low level (steady state) 

°B °c 

bl c1 

b2 c2 

QBO QCO 

X = irrelevant (any input, including transitions) 

~ = transition from high to low level 

°D 

d1 

d2 

QOO 

a 1, a2, etc. =0 the level of steady-state input at A 1, A2, etc 
GAO, 0BO. etc. = the level of QA. 0B. etc. entered on the 

most-recent ~ transition of the clock 

input. 

Copyright © 1983, Texas Instruments Incorporated 
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SN54AS298. SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 

logic symbol t 

logic diagram (positive logic) 

Bl (4) 

B2 (I) 

Cl(9) 

C2(5) 

01 (7) 

02(6) 

CLOCK (11) 

WS (10) 

CLK.:.:(l;.;.l):....L;;I~ 

Al (3) 

A2 (2) 

Bl (4) 

B2 (11 

Cl (9) 

C2 (5) 

01 (7) 

02 (6) 

1,20 

(14) 0B 

(13) Oc 

(12) 00 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for D', J, and N packages. 
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SN54AS298, SN74AS298 
QUADRUPLE 2-INPUT MULTIPLEXER WITH STORAGE 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free~air temperature range: SN54AS298 ....................... - 55°C to 125°C 

SN74AS298 . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70 0 e 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 
SN54AS298 SN74AS298 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 rnA 

IOl Low-level output current 20 20 rnA 

fclock Clock frequency 0 100 0 100 MHz 

tw Pulse duration, ClK high or low 5 5 ns 

Data 4.5 4.5 
tsu Setup time before ClK • ns 

Word Select 13 13 

Data 3.5 3.5 
th Hold time after elK "- ns 

Word Select 1 1 

TA Operating free-air temperature -55 125 0 70 °c 

en ... ·S 
CJ ... 
U 
o 
<t 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise a:s 
noted) 0 

TEST CONDITIONS 
SN54AS298 SN74AS298 

UNIT PARAMETER 
Typt TYpt MIN MAX MIN MAX 

VIK VCC = 4.5 V, II = -18 rnA -1 -1 V 

VOH VCC = 4.5 V to 5.5 V, IOH = -2 rnA VCC- 2 VCC-2 V 

VOL VCC = 4.5 V, IOl = 20 rnA 0.35 0.5 0.35 0.5 V 

II VCC = 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH 
WS 

All other 
VCC = 5.5 V, VI = 2.7 V 

40 40 

20 20 
~A 

WS -0.75 -0.75 
III VCC = 5.5 V, VI = 0.4 V rnA 

All other -0.5 -0.5 

lOt VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

ICCH VCC = 5.5 V 21 33 21 33 rnA 

ICCl VCC - 5.5 V 22 36 22 36 rnA 

tAli typical values are at VCC = 5 V, TA = 25°C. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characterisitcs (see Note 1) 

FROM TO 
PARAMETER 

UNPUTI (OUTPUT) 

fmax 
tplH 

ClK Q 
tpHl 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS ~ 
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vcc = 4.5 V to 5.5 v, 
Cl = 50 pF, 

Rl = 500!l, 

TA = MIN to MAX 

SN54AS298 SN74AS298 

MIN MAX MIN 

100 100 

2 16 2 

1 12 1 

POST OFFICE BOX 655012. DALLAS, TEXAS 75265 
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MAX 

MHz 
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SN54AS298, SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 

TYPICAL. APPLICATION DATA 

This versatilemultiplexer/register can be connected to operate as a shift register that can shift N-places 
in a single clock pulse. 

The following figure illustrates a BCD shift register that will shift an entire 4-bit BCD digit in one clock pulse. 

WORD 
SELECT 

CLOCK 

'AS298 

~ MUX 
WS 01 

Cl"" C2 

A1 '"i 
~1.20 

A2 1,20 

L...-.!!. 
B2 

~ 
C2 

01 

02 

PARALLEL LOAD 

°A 

°B 

Oc 

00 

I --.-
DIGIT1 

A 

'AS298 

~ MUX 
ws G1 

elK,.., C2 

----8l. 1,20 
A2 1,20 

C---.!!.!. 
B2 

---§. 
C2 

01 

02 

I 
'AS298 

~ MUX ws G1 

ClK.... C2 

Al '"i 
°A 

--'-"-'.20 
A2 1.20 

L---!!. 
°B B2 

~ 
Oc C2 

00 
~ 

02 

I 
~ 

DIGIT2 

°A 

°B 

°c 

00 

f --.,...
DIGIT 3 

When the word-select input is high and the registers are clocked, the contents of register 1 is transferred 
(shifted) to. register 2, etc. In effect, the BCD digits are shifted one position. In addition, this application 
retains a parallel-load capability which means that new BCD data can be entered in the entire register with 
one clock pulse. This arrangement can be modified to perform the shifting of binary data for any number 
of bit locations. 

Another function that can be implemented with the' AS298 is a register that can be designed specifically 
for supporting multiplier or divisipn operations. The example below is a one-place/two-place shift register. 

WORD SELECT 

CLOCK 

l
~O 

'AS181A F1 
OR 

'AS881A _ 
(ALUI F2 

.3 

1
1'0 

'AS181A Fl 
OR 

'~:L~: 1=2 

'3 

'AS29B 

,I. MUX 
ws G1 

elK C2 

A1 
A2 1.20 -
81 1.20 

.2 -
C1 

~ -
01 
02 -

'AS298 

WS Gl ~ MUX 

eLK C2 

~'i.2D -"if" 1.20 

I B2 -
C1 

Lg. -
01 

L-!E. -

When word select is low and the register is clocked, the outputs of the arithmetic/logic units (ALUs) are 
shifted one place. When word select is high and the registers are clocked, the data is shifted two places. 
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SN54AlS299, SN54AlS323, SN54AS299, SN54AS323 
SN74AlS299, SN74AlS323, SN74AS299, SN74AS323 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 

• Multiplexed I/O Ports Provides Improved Bit 
Density 

• Four Modes of Operation: Hold (Store), Shift 
Right, Shift Left, and Load Data 

• Operates with Outputs Enabled or at High 
Impedance 

• 3-State Outputs Drive Bus Lines Directly 

• Can Be Cascaded for N-Bit Word Lengths 

• 'ALS299 and AS299 Have Direct Overriding 
Clear 

• ' ALS323 and AS323 Have Synchronous Clear 

• Application: 
Stacked or Push-Down Registers, Buffer 
Storage, and Accumulator Registers 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 
These eight-bit universal registers feature multiplexed 
I/O ports to achieve full eight-bit data handling in a single 
20-pin package. Two function-select inputs and two 
output-control inputs can be used to choose the modes 
of operation listed in the function table, 

D2661, DECEMBER 1 982 ~ REVISED MAY 1986 

SN54ALS', SN54AS' , , , J PACKAGE 
SN74ALS', SN74AS' , , . OW OR N PACKAGE 

(TOP VIEWI 

so VCC 
(;1 S1 
(32 Sl 

G/QG QH' 
E/QE H/QH 

C/QC F/QF 
A/QA D/QD 

QA' B/QB 
ClR ClK 
GND SR 

SN54ALS', SN54AS' , , . FK PACKAGE 

(TOP VIEWI 

G/QG 4 

E/QE 5 

C/QC 6 

A/QA 7 

QA' 8 

U 
N .... 0 u,.... 

Ic.!llc.!l til> til 

3 2 1 20 19 

9 1011 1213 

18 

17 

16 

15 

14 

Synchronous parallel loading is accomplished by taking both function-select lines SO and S1 high. This places the three
state outputs in a high-impedance state and permits data that is applied on the 1/0 ports to be clocked into the register. 
Reading out of the register can be accomplished while the outputs are enabled in any mode. Clearing occurs asynchronously 
on 'AlS299, 'AS299 and synchronously on 'AlS323, 'AS323 when ClR is low. Taking either of the output controls, 
<31 or <32, high disables the outputs but this has no effect on clearing, shifting, or storage of data. 

The SN54' family is characterized for operation over the full military range of ~55°C to 125°C. The SN74' family is 
characterized for operation from ooC to 70°C. . 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS299. SN54ALS323. SN54AS29S. SN54AS323 
SN74ALS299. SN74ALS323. SN74AS29S. SN74AS32l. 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

FUNCTION TABU 

INPUTS I/O POIIT5 

MODE CUi 51 

OUTPUT 

SO CONTIIOL CLK SL 511 AlGA BlOB C/GC D/GD E/GE F/GF G/GG HIGH 
G1 G2 

Clear L X L L L X X X L L L L L L L L 
('ALS299) L L X L L X X X L L L L L L L L 
('AS299) L H H X X X X X X X X X X X X X 

Clear L X L L L t X X L L L L L L L L 

('ALS323) L ·L X L L t X X L L L L L L L L 

('AS323) L H H X X t X X X X X X X X X X 

H L L L L X X X OAO OBO OCO ODO OEO OFO OGO °HO Hold 
H X X L L L X X OAO °BO OCO ODO OEO °FO OGO OHO 
H L H L L t X H H OAn OBn °Cn ODn OEn °Fn OGn 

Shilt Right 
H L H L L t X L L OAn OSn OCn ODn OEn OFn OGn 
H H L L L t H X OSn OCn ODn OEn OFn OGn OHn H 

Shilt Lelt 
H H L L L t L X OSn OCn ODn °En OFn OGn °Hn L 

Load H H H X X t X X a b c d e I g h 

OUTPUTS 

GA' GH' 

L L 

L L 

L L 

L L 

L L 

L L 

OAO OHO 

°AO °HO 
H OGn 
L °Gn 

OSn H 

OSn L 

a h 

When one or both output controls are high the eight input/output terminals are disabled to the high~impedance state; however, sequential operation or clearing 

of the register is not affected. 

logic symbols t 

'ALS299, 'AS299 

tThese symbols are in accordance with ANSI/IEEE Std 91 -1984 and IEC Publication.617-12. 
Pin numbers shown are for" OW, J, and N packages. 

'ALS323, 'AS323 

2-344 TEXAS ." 
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SN54ALS299, SN54ALS323, SN54AS299, SN54AS323 
SN74ALS299, SN74ALS323, SN74AS299, SN74AS323 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 

logic diagrams (positive logic) 
• ALS299 •• AS299 

so ,-,,-"1 C~~~~it*~EEE~ 
Sl~ 

SHIFT RIGHT 
SERIAL INPUT (11\ 

CCK 
(12) 

a •. 

CCR 

OUTPUT {ill 
CONTROLS 62 

'31 

CCA ,., 

SHIFT RIGHT 
SERIAL INPUT Ill) 

elK (121 

GA' 18) 

{ 
,2, 

OUTPUT Gl-'-''----g 

CONTROLS 62-::,,:-, __ ....l 

t7I 
A/QA 

Pin numbers shown are for DW, J, and N packages. 

FOUR 
IDENTICAL 
CHANNELS 

NOT 
SHOWN 

I/O PORTS NOT SHOWN: 
16) CfOc (5) E/Oe 

BIOa (14)0/0D (15) F/Q F 

. ALS323 •• AS323 

'4' 
G/QG 

(16) 

H/QH 

(17) Ow 

~~ffi~~~~~~~ll_..J.('!!8Ll SHIFT LEFT 
SERIAL INPUT 

BIOa 

FOUR 
IDENTICAL 
CHANNELS 

NOT 
SHOWN 

I/O PORTS NOT SHOWN: (4) 

(6) C/Oc (5) E/Oe G/~ 
(14ID/Oo (15) F/OF 

(16) 

HI"" 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 
Supply voltage, Vee ........................... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS', SN54AS' ........ :.. . . . . . . . . . . . . . .. - 55 °e to 125°e 

SN74ALS', SN74AS' .............................. OOC to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 65°C to 150 0 e 

FJ 
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SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS299 SN74ALS299 

SN54ALS323 SN74ALS323 

MII\I NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.7 0.8 

QA' or QH' 0.4 0.4 
10H High-level output current 

QA thru QH -1 -2.6 

QA' or QH' 4 8 
10L Low-level output current 

QA thru QH 12 24 

fclock Clock frequency (at 50% duty cycle) 0 17 0 30 

eLK high or low 22 16.5 
tw Pulse duration 

CLR low (. ALS2991 12 10 

Select 25 20 

Serial or I High level 18 16 

Setup time before eLK t 
Parallel data I Low level 15 6 

tsu eLR inactive I' ALS299) 15 15 

eLR active (' ALS323) 25 20 

eLR inactive I' ALS323) 18 16 

Select ci 0 
th Hold time after eLK t 

Serial or parallel data 0 0 

TA Operating free-air temperQture -55 125 0 70° 

s::: ::::+ electrical characteristics over recommended operating free-air temper!lture range (unless otherwise noted) 
(I) 

SN54ALS299 SN74ALS299 

TEST CONDITIONS 
SN54ALS323 SN74ALS323 

PARAMI;TER 
MIN TYpt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 

All outputs Vee - 4.5 V to 5.5 V, 10H - -0.4 rnA Vcc- 2 vcc- 2 
VOH Vee = 4.5 V, 10H = -1 rnA 2.4 3.3 

QA thru QIi 
Vee - 4.5 V~ 10H - 2.6 rnA 2.4 3.2 

Vee - 4.5 V, 10L - 4 rnA 0.25 0.4 0.25 0.4 
QA' or QH' 

Vee = 4.5 V, IOL=8mA 0.35 0.5 
VOL 

Vce - 4.5 V, 10L - 12 rnA 0.25 0.4 0.25 0.4 
QA thru QH 

vee - 4.5 V, IOL - 24 rnA 0.35 0.5 

A thru H Vce = 5.5 V, VI = 5.5 V 0.1 0.1 
II 

Any other VCC - 5.5 V, VI - 7 V 0.1 0.1 

IIH* Vee - 5.5 V, VI -2.7 V 20 20 

IlL * SO, 51, SR, SL -0.2 -0.2 
Vee = 5.5 V, VI = 0.4 V 

All others -0.1 -0.1 

QA" QH' -15 -70 -15 -70 
lo§ Vee = 5.5.V, Va = 2.25 V 

QA thrq QH -30 -112 -30 -112 

I Outputs high 15 28 15 28 

ICC Vee = 5.5 V I Outputs low 22 38 22 38 

I Outputs disabled 23 40 23 40 

tAli typical values are at Vee = 5 V, TA = 25°C. 
:l:For 110 ports IQA through 0H)' the parameters IIH and IlL include the off-state output current. 
§The output conditions nave been chosen to produce a current that closely approx!mates one half of the true short-cirouit output curr~nt, lOS' 
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SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

FROM TO R2 = 500 Q, 
PARAMETER UNIT 

(lNPUTI (OUTPUT) TA = MIN to MAX 

SN54ALS299 SN74ALS299 

SN54ALS323 SN74ALS323 

MIN MAX MIN MAX 

fmax 17 30 MHz 

tplH 2 19 4 13 
ClK QA thru QH 

tpHl 4 25 7 19 
ns 

tplH 2 21 5 15 
Cll< QA' or QH' 

tpHl 4 22 8 18 

CI:R QA thru QH 6 29 6 22 
tpHl ns 

(' Al5299 only) QA' or QH' 6 29 6 22 

tpZH 
G1, G2 QA thru QH 

5 22 6 16 

26 8 22 
ns 

tpZl 6 

tpZH 
50,51 

5 21 7 17 

tpZL 
QA thru QH 

6 26 8 22 
ns 

tpHZ 
131,132 QA thru QH 

1 15 1 8 

5 5 15 
ns 

tplZ 38 

tpH;!: 
50,51 QA thru QH 

1 16 1 12 

tPlZ 8 8 25 
ns 

34 

NOTE 1: Load circuit and voltage waveforms arf! shown in Section 1. 

II 

PRODUCTio~ DATA documants contain information 
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SN54AS299. SN54AS323. SN74AS299. SN74AS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

PRODUCT 
PREVIEW 

recommended operating conditions 

SN54AS299 SN74AS299 

SN54AS323 SN74AS323 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5:5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
QA' or QH' -2 -2 

QA thru QH 
mA 

-12 -15 

QA' or QH' 20 20 
10l Low-level output current 

QA thru QH 32 
mA 

48 

fciock elock frequency (at 50% duty cycle) MHz 

tw Pulse duration 
elK high or low 

eLR low ('AS299) 
ns 

Select 

Serial or I High level 

Setup time before elK t 
Paraliel data I low level 

tsu 
elR inactive (' AS299) 

ns 

elR active ('AS323) 

elR inactive ('AS323) 

Hold time after elK t 
Select 

th 
Serial or parallel data 

ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS299 SN74AS299 

SN54AS323 SN74AS323 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11= -18 mA -1.2 -1.2 V 
All outputs Vee = 4.5 V to 5.5 V, 10H = -2 mA VCC- 2 VCC-2 

VOH Vee - 4.5 V, 10H = -12 mA 2.4 3.2 V 
QA thru QH 

Vee = 4.5 V, 10H = -15 mA 2.4 3.2 

QA' or QH' Vee = 4.5 V, 10l - 20 mA 0.25 0.5 0.25 0.5 

VOL Vee = 4.5 V, 10l = 32 mA 0.25 0.5 V 
QA thru QH 

Vee - 4.5 V, 10l - 48 mA 0.35 0.5 

A thru H Vee = 5.5 V, VI = 5.5 V 
II mA 

Any other Vee = 5.5 V, VI = 7V 

IIH i Vee = 5:5 V, VI = 2.7 V p.A 

III i Vee = 5.5 V, VI = 0.4 V mA 

lo! Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 

lee Vee = 5.5 V I Outputs low mA 

I Outputs disabled 95 95 

tAil typical values are at Vee == 5V, TA = 25°C. 

tFor I/O ports (OA through 0H), the parameters ltH and IlL include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of'the true short-circuit output current, lOS' 
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PRODUCT 
PREVIEW 

SN54AS299, SN54AS323, SN74AS299, SN74AS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vee = 4.5 V 10 5.5 V, 

el = 50 pF, 

FROM TO Rl = 500O, 
PARAMETER UNIT 

(INPUT) (OUTPUT) R2 = 500O, 
TA = MIN 10 MAX 

SN54AS299 SN74AS299 

SN54AS323 SN74AS323 

MIN Typt MAX MIN Typt MAX 

fmax MHz 

tplH 10 10 
ClK QA thru QH 

tpHl 10 10 
10 10 

ns 
tplH 

ClK QA' or QH' 
tpHl 10 10 

ClR 
QA thru QH 12 12 

tpHl 12 
ns 

QA' or QH' 12 

tpZH (;1. (;2 
10 10 

QA thru QH ns 
IpZl 10 10 

tpzH 10 10 
50,51 QA thru QH 

10 
ns 

IPZL 10 

tpHZ (;1, (;2 
7 7 

QA thru QH ns 
tPLZ 7 7 

tpHZ 7 7 
50,51 QA thru QH ns 

tpLZ 7 7 

tAli typical values are at Vee = 5 V. TA = 25°C. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1, 

• 

PRODUCT PREVIEW documents contain information 
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SN54ALS323. SN54AS323 
SN74ALS323. SN74AS323 

8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

• Multiplexed I/O Ports Provide Improved Bit 
Density 

• Four Modes of Operation: Hold (Store), Shift 
Right, Shift Left, and Load Data 

• Operates with Outputs Enabled or at High 
Impedance 

• 3-State Outputs Drive Bus Lines Directly 

• Can Be Cascaded for N-Bit Word Lengths 

• 'ALS323 and 'AS323 Have Synchronous Clear 

• Application: 
Stacked or Push-Down Registers, Buffer 
Storage, and Accumulator Registers 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

02661, DECEMBER 1982-REVISED MAY 1986 

SN54ALS', SN54AS' ... J PACKAGE 
SN74ALS·. SN74AS' ... ow OR N PACKAGE 

(TOP VIEWI 

50 VCC 
(;1 51 
(;2 5l 

G/QG 4 QH' 
E/QE H/QH 

C/QC F/QF 
A/QA D/QD 

QA' B/QB 
ClR ClK 

GND 5R 

SN54ALS', SN54AS' ... FK PACKAGE 

(TOP VIEWI 

3 2 1 2019 

9 10 11 1213 

18 

17 

16 

15 

14 

For complete information on the SN54ALS323, SN54AS323, SN74ALS323, SN74AS323, see page 2-343. 

Copyright © 1982 by Texas Instruments Incorporated 
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SN54ALS352, SN54AS352, SN74ALS352, SN74AS352 
DUAL 4-LlNE TO 1-LlNE DATA SELECTORS/MULTIPLEXERS 

• Inverting Versions of 'ALS153 and 'AS153 

• Permits MUltiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Strobe (Enable) Line Provided for Cascading (N Lines 
to n Lines) 

• Typical' ALS352 Power per Multiplexer ... 16 mW 

• Typical' AS352 Average Propagation Delay Times 
Data Input to Output ... 2.7 ns 
Strobe Input to Output ... 4.5 ns 
Select Input to Output ... 4.5 ns 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers. and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply fully complementary binary decoding data 
selection to the AND-OR-invert gates. Separate strobe inputs (GI 
are provided for each of the two four-line sections. 

The SN54ALS352 and SN54AS352 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS352 and SN74AS352 are characterized 
for operation from a °C to 70 °C. 

FUNCTION TABLE 

SELECT 
OATAINPUTS STROBE OUTPUT 

INPUTS 

B A CO Cl C2 C3 G Y 

X X X X X X H H 

L L L X X X L H 

L L H X X X L L 

L H X L X X L H 

L H X H X X L L 

H L X X L X L H 

H L X X H X L L 

H H X X X L L H 

H H X X X H L L 

Select inputs A and B are common to both sect'ons. 

D2661. APRIL 1982-REVISED MAY 1986 

SN54ALS352. SN54AS352 ... J PACKAGE 
SN74ALS352. SN74AS352 ... D OR N PACKAGE 

(TOP VIEW) 

lG VCC 
B 2(3 

lC3 A 
lC2 2C3 
lCl 2C2 
lCO 2Cl 

lY 2CO 
GND 2Y 

SN54ALS352. SN54AS352 ... FK PACKAGE 

(TOP VIEW) 

4 

5 

6 

lCl 7 

8 

U 
Ic.:l U Ulc.:l 

ID~Z >N 

3 2 1 2019 

9 10 11 1213 

>-OU>-O 
ZZNU 
c.:l N 

18 

17 

16 

15 

14 

NC-No internal connection 

logic symbol t 

B 

lG 

lCO 

lCl 
(51 
(4) 

lC2 
(3) 

lC3 
2G (15) 

2CO (10) 

2Cl (11) 

2C2 (12) 

2C3 (13) 

A 
2C3 
NC 
2C2 
2Cl 

1Y 

2Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

Copyright © '982, Texas Instruments Incorporated 
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SN54ALS352. SN54AS352. SN74ALS352. SN74AS352 
DUAL 4-LlNE TO 1-LlNE DATA SELECTOflS/MULTIPLEXERS 

logic diagram (positive logic) 

lG 

lCO 
161 

lCl 
lSI 

DATA 1 

lC2 
141 

lC3 
131 

B 

SElECT 

A 

2CO 
1101 

1111 
2Cl 

DATA 2 

2C2 
1121 

2C3 1131 

1151 

Pin numbers shown are for D, J, and N packages. 

OUTPUT 

lY 

OUTPUT 

2Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC . . . . . . . . . . ....... 7 V 
Input voltage . . . . . . . . . . . . . .................................. 7 V 
Operating free-air temperature range: SN54ALS352, SN54AS352 - 55°C to 125°C 

SN74ALS352,SN74AS352 .......... .OOCt070°C 
Storage temperature range ... -65°Cto 150°C 
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SN54ALS352, SN74ALS352 
DUAl 4-LlNE TO 1-LlNE DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54ALS352 SN74ALS352 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current 1 2.6 rnA 

10L Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air tl1mperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54ALS352 SN74ALS352 

PARAMETER 
Typt Typt MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18 rnA -1.5 -1.5 

Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 rnA vcc- 2 vcc- 2 

VOH Vee ~ 4.5 V, 10H ~ -1 rnA 2.4 3.3 

Vee ~ 4.5 V, 10H ~ -2.6 rnA 2.4 3.2 

Vee ~ 4.5 V, 10L ~ 12 rnA 0.25 0.4 0.25 0.4 
VOL 

Vee ~ 4.5 V, 10L ~ 24 rnA 0.35 0.5 

II Vee - 5.5 V, VI ~ 7 V 0.1 0.1 

IIH Vee ~ 5.5 V, VI~2.7V 20 20 

IlL Vee - 5.5 V, VI - 0.4 V 0.1 0.1 

lo~ Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 

lee Vee - 5.5 V, See Note 1 6.5 10 6.5 10 

tAli typical values are at Vee = 5 V, TA = 25°C. 
;The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
NOTE1: ICC is measured with data and select, inputs at 4.5 V, and G inputs grounded. 

switching characteristics (see Note 2) 

Vct - 4.5 V to 5.5 V, 

CL ~ 50 pF, 

FROM TO ilL ~ 500 n, 
PARAMETER 

(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54ALS352 SN74ALS352 

MIN MAX MIN MAX 

tpLH 5 32 5 24 
Aor8 Y 

tPHL 5 24 5 21 

tpLH 3 24 3 18 
Data (Any el y 

tPHL 2 15 2 13 

tpLH G 
4 26 4 18 

Y 
tpHL 4 24 4 20 

NOTE 2: Load circuit and voltage waveforms are sHown in ~ectiOn 1. 

UNiT 

V 

V 

V 

rnA 

pA 

rnA 

rnA 

rnA 

UNIT 

ns 

r1S 

ns 

tI) ... 
'B .. 
C3 
en 
c::r: 
"C 
r::: 
CO 

en 
...J 
c::r: 
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SN54AS352,· SN74AS352 
DUAL 4-UNE TO l-UNE DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54AS352 SN74AS352 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 15 rnA· 

10L Low-level output current 32 48 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

• electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS352 SN74AS352 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

Vee - 4.5 V to 5.5 V, 10H - 2 rnA Vcc- 2 Vcc- 2 

VOH Vee - 4.5 V, 10H - -12 rnA 2.4 3.2 

Vee = 4.5 V, 10H = -15 rnA 2.4 3.3 

Vee - 4.5 V, 10L - 32 rnA 0.25 0.5 
VOL 

Vee - 4.5 V, 10L - 48 rnA 0.35 0.5 

A, B 0.2 0.2 
II Vee = 5.5 V, VI = 7 V 

All others 0.1 0.1 

A, B 40 40 
IIH Vee = 5.5 V, VI = 2.7 V 

20 All others 20 

A, B 1 1 
IlL Vee = 5.5 V, VI = 0.4 V 

All others -0.5 -0.5 

10· Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 15.5 25 15.5 25 
lee Vee = 5.5 V I Outputs low 17.5 28 17.5 28 

tAll typical values are at Vee = 5 V, TA -:;::: 25°C. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 5000, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS352 SN74AS352 

MIN 

tpLH 4 
A or B Y 

tpHL 4 

tpLH 2 
Data (Any e) y 

tpHL 2 

tpLH G 3 
Y 

tpHL 4 

NOTE 1: Load circuit and voltage waveforms are shown in Seeti.on 1. 
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MAX M(N 

12.5 4 

14 4 

7.5 2 

7 2 

8 3 

13.5 4 

MAX 

11 

13 

6.5 

6 

7 

12 

UNIT 

V 

V 

V 

rnA 

/LA 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 



SN54ALS353. SN54AS353A. SN74ALS353. SN74AS353A 
DUAL '-OF-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

.' Inverting Versions of 'ALS253 and' AS253 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Typical' ALS353 Power per Multiplexer ... 20 mW 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply full binary decoding data selection to the AND
OR-invert gates. Separate strobe inputs (G) are provided for each 
of the two four-line sections. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state) the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe (G). The output is disabled 
when its strobe is high. 

The SN54ALS353 and SN54AS353A are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS353 and SN74AS353A are characterized 
for operation from ooC to 70°C. 

FUNCTION TABLE 
SELECT 

DATA INPUTS 
OUTPUT 

OUTPUT 
INPUTS CONTROL 
B A CO Cl C2 C3 G V 
x x x x x X H Z 
L L L X X X L H 
L L H X X X L, L 
L H X L X X L H 
L H X H X X L L 
H L X X L X L H 
H L X X H X L L 
H H X X X L L H 
H H X X X H L L 

Select inputs A and B are common to both sections. 

SN54ALS353. SN54AS353A ... J PACKAGE 
SN74ALS353. SN74AS353A ... 0 OR N PACKAGE 

(TOP VIEW) 

lG VCC 
B 2(3 

lC3 A 
lC2 2C3 
lCl 2C2 
lCO 2Cl 
lY 2CO 

GND 2Y 

SN54ALS353. SN54AS353A ... FK PACKAGE 

(TOP VIEW) 
U 

IC) U UIC) 
II) Z>N 

3 2 2019 

4 18 

5 17 

6 16 
7 15 
8 14 

9 10111213 

>- C U>- 0 
Z ZN U 
C) N 

NC-No internal connection 

logic symbol t 

B 

fG" 
lCO 

lCI 
(5) 

IV 
(4) 

ICz 
(3) 

IC3 

zG 
15 

ZCO (101 

ZCI 
II) 

zcz (IZ) 

zC3 (13) 

zy 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J. and N packages. 

41 
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SN54ALS353. SN54AS353A. SN74ALS353. SN74AS353A 
DUAL 1·0F·4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

STROBE lG 
ENABLE 

lCO_I~6~) ________________ ~~~ 

lCl JI~5)~ ____________ ~~~==r-~ 

DATA 1 

B 

SELECT 

A 

2CO 
110) 

111) 
2Cl 

DATA 2 

2C2 
112) 

2C3 
113) 

STROBE 2(3 115) 
ENABLE 

Pin numbers'shown are for 0, J, and N packages. 

OUTPUT 
lY 

OUTPUT 
2Y 

absolute maximum ratings over operating, free-air temperature range (unless otherwisa noted) 

Supplyvoltage,Vcc .,', .. ,." ....... " .. " .. , .. ,." .. "' .... , .. ,." .. "" ... ,., ... 7V 
Input voltage. , .. , ......... , .... , ... , ...... , .. , .. , .. , , .... , , .... , , .. , .. , . , . , ..... 7 V 
Voltage applied to a disabled 3-state output .. , ... , .. , , . , , . , , .. , , , .. , , .. , , , , , . , , . , . , . , . , . , 5.5 V 
Operating free·air temperature range: SN54ALS353. SN54AS353A ' ... , , ... , , .... , , ... - 55°C to 125°C 

SN74ALS353, SN74AS353A .. , .... ' , ,., ., , ... " .. , OOCt070oC 
Storage temperature range .. , .... " .. ", .. , .. ".".,., " , , , ... , , .. ', . , , .. ' , . - 65°C to 1 50°C 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

SN54ALS353, SN74ALS353 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STAH OUTPUTS 

SN54AlS353 SN74AlS353 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.7 0.8 V 

-1 -2.6 mA 

12 24 mA 

- 55 125 0 70 'e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS353 SN74AlS353 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18 mA -1.5 -1.5 V 

Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 mA Vee -2 Vee- 2 

VOH Vee ~ 4.5 V, IOH ~ -1 mA 2.4 3.3 V 

Vee ~ 4.5 V, 10H ~ -2.6 mA 2.4 3.2 

Vee ~ 4.5 V, 10L ~ 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee 4.5 V, 
V 

~ 10L ~ 24 m;J. 0.35 0.5 

10ZH Vee ~ 5.5 V, Vo ~ 2.7 V 20 20 "A 

10ZL Vee - 5.5 V, Vo - 0.4 V, -20 -20 "A 
II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 "A 

IlL Vee ~ 5.5 V, VI ~ 0.4 V -0.1 -0.1 mA 

10+ Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 mA 

L disabled 1 All inputs, at 4.5 V 8 ,13 8 13 
lee Vee ~ 5.5 V mA I enabled I All inputs at Gnd 7 12 7 12 

t All typical values are at Vee = 5 V. T A = 25°C. 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vee ~ 4.5 V to 5.5 V, 

el ~ 50 pF, 

FROM TO 
R1 ~ 500 n, 

PARAMETER R2 ~ 500 n, UNIT 
(INPUT) (OUTPUT) 

TA ~ MIN to MAX 

SN54ALS353 SN74ALS353 

MIN MAX MIN MAX 

tpLH 5 32 5 24 
A or B Y ns 

tpHL 5 24 5 21 

tpLH 4 24 4 18 
Data (Any e) y ns 

tpHL 3 15 3 13 

tpZH G 
3 18 3 13 

Y ns 
tpZL 3 20 2 16 

tpHZ G 2 12 2 10 
Y ns 

tpLZ 2 22 2 14 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

II 
U) 

.~ 
:::J 
(.) ... 

U 
CJ) 

« 
"'0 
I: 
CO 

CJ) 
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SN54AS353A. SN74AS353A 
DUAL 1·0F·4 DATA SElECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL low-level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature 

SN54AS353A 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

12 

32 
-55 125 

SN74AS353A 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 mA 

48 mA 

0 70 °e 

II 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

> ,... 
en 
I» 
:::s 
Co 

> en 
(") 
:::;' 
n c 
::;: 
(II 

SN54AS353A SN74AS353A 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18mA -1.2 -1.2 

Vee - 4.5 V to 5.5 V, 10H - -2 mA vcc- 2 Vcc- 2 
VOH Vee ~ 4.5 V, 10H ~ -12 rnA 2.4 3.2 

Vee ~ 4.5 V, 10H ~ -15 rnA 2.4 3.3 

Vee ~ 4.5 V, 10L ~ 32 rnA 0.25 0.5 
VOL 

Vee ~ 4.5 V, 10L ~ 48 mA 0.35 0.5 

10ZH Vee - 5.5 V. Va - 2.7 V 50 50 

10ZL Vee - 5.5 V, Va ~ 0.4 V, -50 -50 

A, B 0.2 0.2 
II 

All others 
Vee ~ 5.5 V, VI ~ 7 V 

0.1 0.1 

IIH 
A, B 40 40 

All others 
Vee ~ 5.5 V, VI ~ 2.7 V 

20 20 

A, B -1 -1 
IlL All others 

Vee ~ 5.5 V, VI ~ 0.4 V 
-0.5 -0.5 

lot Vee ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 

I Outputs high 15 24 15 24 

lee Vee ~ 5.5 V I Outputs low 19 31 19 31 

I Outputs disabled 18 30 18 30 

tAU typical values are atVcc = 5 V, TA = 25°C. 
:l:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vcc ~ 4.5 V to 5.5 V, 

CL ~ 50 pF, 

FROM TO 
Rl ,;, 500 (J, 

PARAMETER R2 ~ 500 (J, 
(INPUT) (OUTPUT) 

TA ~ MIN to MAX 

SN54AS353A SN74AS353A 

.MIN MAX MIN MAX 

tpLH 
A or B Y 

3 10 3 9 

tpHL 4 14 4 12 

tpLH 3 8.5 3 7.5 
Data (Any el y 

tpHL 2 6.5 2 6 

tpZH 
St;obe 

3 8.5 3 7.5 y 
tpZL 4 13.5 4 12.5 

tpHZ 2 6.5 2 5.5 
Strobe y 

tpLZ 3 9 3 7.5 

NOTE 1: load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS373. SN54AS373. SN74ALS37t SN74AS373 
OCTAL O·TVPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• 8 Latches in a Single Package 

• 3·State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data 
Lines 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers. I/O ports. bidirectional bus drivers. and 
working registers. 

The eight latches of the' ALS373 and' AS373 
are transparent D-type latches. While the enable 
(C) is high the Q outputs will follow the data (D) 
inputs. When the enable is taken low, the Q 
outputs will be latched at the levels that were 
set up at the D inputs. 

A buffered output-control input (OC) can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or a high
impedance state. Iii the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance third state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface or pull-up components. 

The output control OC does not affect the 
internal operations of the latches. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN54ALS373 and SN54AS373 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS373 and SN74AS373 are 
characterized for operation from O°C to 70°C. 

02661. APRil 1982-REVISEO MAY 1986 

SN54ALS373, SN54AS373 ... J PACKAGE 
SN74ALS373. SN74AS373 ... OW OR N PACKAGE 

(TOP VIEW) 

oe Vee 
10 80 
10 80 
20 70 
20 70 
30 60 
30 60 
40 50 
40 50 

GNO e 

SN54ALS373, SN54AS373 ... FK PACKAGE 

(TOP VIEW) 

3 2 1 2019 

4 18 

5 17 

6 16 

30 15 

40 8 14 

9 10 11 1213 

a 0 u 00 
<t Z l!"ll!"l 

(J 

FUNCTION TABLE (EACH LATCH) 

INPUTS OUTPUT 

OC ENABLE C 0 Q 

L H H H 

L H L L 

L L X Qo 
H X X Z 

Copyright © 1982, Texas Instruments Incorporated 
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II 

SN54ALS373. S1II54AS373. SN74ALS373. SN14AS373 . 
OCTAL D·TYPE TRANSPARENT LATCHU WITH 3·STATE OUTPUTS 

logic symbol t 

10 10 
20 (41 20 
3D (71 30 
40 (81 40 
50 (131 50 
60 (141 (lSI 

60 
70 (171 (161 70 
80 (181 (191 

80 

logic diagram (positive logic) 

20...:.(4;:.:1 __ 1-1 

3D (71 

40 (81 

50 (131 

60 (141 

70 (171 

80 (181 

tThis symbol is in accordanca' with ANSI/IEEE Std 91-1984 and IEC Publication 617-12, 
Pin numbers showh arS for OW, J, and N packages. 
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SN54ALS373. SN54AS373. SN74ALS373. SN74AS373 
OCTAL O-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

absolute maximum ratings over free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . 7 V 
Input voltage ................ . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS373, SN54AS373 . . . . . . . . . . .. - 55 °e to 125°e 

SN74ALS373. SN74AS373 ................ OOeto 70 0 e 
Storage temperature range.. .................. -65°e to 150 0 e 

recommended operating conditions 

SN54ALS373 SN74ALS373 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current 1 2.6 rnA 

10l Low-level output current 12 24 rnA 

tw Pulse duration, enable C high 10 10 ns 

tsu Setup time, data before enable C~ 10 10 ns 

th Hold time, data after enable Cl 7 7 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

TEST CONDITIONS 
SN54ALS373 SN74ALS373 

PARAMETER 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.5 - 1.5 V 

Vee - 4.5 V to 5.5 V, 10H ~ -0.4 rnA Vee 2 Vee 2 

VOH Vee ~ 4.5 V, 10H ~ -1 rnA 2.4 3.3 V 

Vee - 4.5 V, 10H - 2.6 rnA 2.4 3.2 

Vee - 4.5 V, 10l - 12 rnA 0.25 0.4 0.25 0.4 
Val V 

Vee - 4.5 V 10l - 24 rnA 0.35 0.5 

10ZH Vee - 5.5 V, Va - 2.7 V 20' 20 ~A 

10Zl Vee ~ 5.5 V, VI ~ 0.4 V -20 -20 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

III Vee ~ 5.5 V, VI ~ 0.4 V -0.1 -0.1 rnA 

la' Vee ~ 5.5 v, Vo ~ 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 9 16 9 16 

lee Vee ~ 5.5 V I Outputs low 16 25 16 25 rnA 

I Outputs disabled 17 27 17 27 

t All tYPical values are at Vee - 5 V, T A ~ 25 °e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

II 
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SN54ALS373. SN74ALS373 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc .. = 4.5 V to 5.5 V. 

CL - 50 pF. 

FROM TO 
R1 = 5000, 

PARAMETER R2 = 5000, 
(INPUT) (OUTPUT) 

TA - MIN to MAX 

SN54ALS373 SN74ALS373 

II 
l> ren 

tpLH 

tpHL 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

MIN 

D Q 
2 

1 

6 
C Any Q 

1 

OC 
3 

Any Q 
3 

DC 
2 

Any Q 
2 

m NOTE 1: load circuit and voltage waveforms are shown in Section 1. 
:::s 
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MAX MIN MAX 

17 2 12 

19 4 16 

29 6 22 

27 7 23 

33 6 18 

24 5 20 

24 2 10 

16 2 12 

UNIT 

ns 

ns 

ns 

ns 



SN54AS373. SN74AS373 
OCTAL O·TVPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS373 SN74AS373 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current 12 15 mA 

IOl Low-level output current 32 48 mA 

tw Pulse duration, enable C high 5.5 4.5 ns 

tsu Setup time, data before enable e! 2 2 ns 

th Hold time, data after enable C! 3 3 ns 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS373 SN74AS373 
PARAMETER TEST CONDITIONS 

TVpt TVpt 
UNIT 

MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18 mA - 1.2 - 1.2 V 

Vee ~ 4.5 V to 5.5 V, IOH ~ -2 mA vee -2 VCc- 2 

VOH Vee ~ 4.5 V, IOH ~ - 12 mA 2.4 3.2 V 

Vee - 4.5 V, IOH - - 15 mA 2.4 3.3 

Vee - 4.5 V, IOl - 32 mA 0.27 0.5 
VOL V 

Vee ~ 4.5 V, IOl ~ 48 mA 0.32 0.5 

IOZH Vee - 5.5 V, Vo - 2.7 V 50 50 ~A 

IOZl Vee - 5.5 V, VI - 0.4 V -50 -50 ~A 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

III Vee - 5.5 V, VI - 0.4 V -0.02 -0.5 -0.02 -0.5 mA 

lo~ Vee ~ 5.5 V, Vo ~ 2.25 V -30 - 1 12 -30 -112 mA 

I Outputs high 55 90 55 90 

lee Vee ~ 5.5 V I Outputs low 55 85 55 85 mA 

I Outputs disabled 65 100 65 100 

tAli tYPical values are at Vee ~ 5 V, TA ~ 25°e. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

II 
en ... 
'5 
(J .. 

(3 
C/) 

<C 
"C 
C 
CO 

C/) .... 
<C 

TEXAS .. 
INSTRUMENTS 

2-365 

POST OFFICE BOX 655012 • DAllAS. TEXAS 75265 



SN54AS373. SN74AS373 
OCTAL O·TVPE TRANSPARENT LATCHES WITH 3·STAH OUTPUTS 

switching characteristics (see Note 1) 

Vee - 4.5 V to 5.5 V, 

Cl - 50 pF, 

FROM TO 
Rl - 500 Q, 

PARAMETER R2 - 500 Q, 
(lNPUTI (OUTPUTI 

TA - MIN to MAX 

SN54AS373 SN74AS373 

II 
l> 
r
CJ) 

tplH 
0 

tpHl 

tPlH C 
tpHL 

tpZH DC 
tpZl 

tpHZ DC 
tplZ 

MIN 

3 
Q 

3 

6.5 
Any Q 

5 

2 
Any Q 

4.5 

3 
Any Q 

3 

Q) NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

8 3.5 6 

7 3.5 6 

14 6.5 11.5 

8 5 7.5 

7.5 2 6.5 

10.5 4.5 9.5 

7.·5 3 6.5 

8 3 7 

UNIT 

ns 

ns 

ns 

ns 



SN54ALS374, SN54AS374, SN74ALS374, SN74AS374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

• D-Type Flip-Flops In a Single Package 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These S-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively low
impedance loads. They are particularly suitable for implementing 

buffer registers, 1/0 ports, bidirectional bus drivers, and working 
registers. 

The eight flip-flops of the 'AlS3 7 4 and 'AS3 7 4 are edge
triggered Ootype flip-flops. On the positive transition of the clock 
the Q outputs will be set to the logic levels that were set up at the 

o inputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high

impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 

interface or pull-up components. 

The output control (OC) does not affect the internal operation of 
the flip-flops. Old data can be retained or new data can be 
entered while the outputs are in the high-impedance state. 

The SN54AlS374 and SN54AS374 are characterized for 
operation over the full military temperature range of - 55 ac to 

125 ac. The SN74AlS374 and SN74AS374 are characterized 
for operation from 0 ac to 70 ac. 

02661. APRIL 1982 REVISED MAY 1986 

SN54ALS374, SN54AS374 ... J PACKAGE 
SN74ALS374, SN74AS374 ... OW OR N PACKAGE 

ITOP VIEWl 

OC VCC 
1Q SQ 
10 SO 
20 70 
2Q 7Q 
3Q 6Q 

3D 60 
40 50 
4Q 5Q 

GNO ClK 

SN54ALS374, SN54AS374 ... FK PACKAGE 
(TOP VIEWl 

20 4 

2Q 5 

3Q 6 

3D 7 

40 8 

U 
o 0lu uo 
~O>CXl 

2 1 2019 

9 10 11 1213 

oo~oo 

<ti3d"'''' 

18 SO 
17 70 
16 7Q 
15 6Q 
14 60 

FUNCTION TABLE (EACH FLiP-FlOPl 

INPUTS OUTPUT 

!!C ClK 0 Q 

L t H H 
L t L L 

L L X 00 
H X X Z 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS374, SN54AS374, SN74ALS374, SN74AS374 
OCTAL D·TVPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

logic symbol t 

10 (31 10 
(21 

10 

20 (41 (5) 
20 

3D (7) (61 
30 

40 (8) (91 
40 

50 1l3) (12) 50 

II 60 (141 (1516Q 

70 
(17) (16) 

70 
80 (18) (191 ao 

l> logic diagram (positive logic) 
r
tJ) 

I» 
j 
c. 
l> 
tJ) 

("') (4) 
:::;' 20---+-i 
n 
C 
::+' (7) o 30~--+-i 

40:....(8.:...) --t-l 

(13) 
50---+-i 

60(14) 

70.:..:(1...:..7:....) --H 

80:...(1_8.:...) __ ~ 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for OW, J, and N packages. 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

2-368 

Supply voltage, VCC ..................... ." ........................................ 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54ALS374, SN54AS374 .................... - 55 DC to 125 DC 

SN74ALS374, SN74AS374 ... '" ................... 0 DC to 70 DC 
Storage temperature range .: .............................................. -65 DCto150oC 
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SN54ALS374, SN74ALS374 
OCTAL D·TVPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS374 SN74ALS374 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH high-level output current -1 -2.6 mA 

10l Low-level output current 12 24 mA 

Iclock Clock frequency 0 30 0 35 MHz 

I elK high 16.5 14 
tw Pulse duration ns I elK low 16.5 14 

tsu Setup time, data before elK I 10 10 ns 

th Hold time, data alter elK I 4 0 ns 

TA Operating free-air temperature -55 125 0 70 'e 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER 
SN54ALS374 SN74ALS374 

TEST CONDITIONS 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18mA -1.5 -1.5 V 

Vee - 4.5 V to 5.5 V, 10H - -0.4 mA vCC- 2 VCC-2 

VOH Vee 4.5 V, 10H 1 mA 2.4 3.3 V 

Vee - 4.5 V, 10H - 2.6 mA 2.4 3.2 

VOL 
Vee - 4.5 V, 10l - 12 mA 0.25 0.4 0.25 0.4 

V 
Vee - 4.5 V 10l - 24 mA 0.35 0.5 

10ZH Vee ~ 5.5 V, Vo - 2.7 V 20 20 ~A 

10Zl Vee - 5.5 V, Vo - 0.4 V -20 -20 ~A 

II Vee - 5.5 V, VI -7V 0.1 0.1 mA 

IIH ~ Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

III Vee - 5.5 V, VI - 0.4 V -0.2 -0.2 mA 

10+ Vee - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 mA 

I Outputs high 11 19 11 19 

lee Vee ~ 5.5 V I Outputs low 19 28 19 28 mA 

J Outputs disabled 20 31 20 31 

tAli tYPical values are at Vee = 5 V, TA = 25°C. 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS374, SN74ALS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 
VCC ~ 4.5 V to 5.5 V, 

CL ~ 50 pF, 

FROM TO R1 ~ 5000, 
PARAMETER 

(INPUT) (OUTPUT) R2 ~ 5000, 

TA ~ MIN to MAX 

SN54ALS374 SN74ALS374 

MIN MAX 

fmax 30 

II 
tpLH 3 21 

eLK Q 
tpHL 5 19 

tpZH 5C 5 27 
Q 

tpZL 6 23 

tpHZ 5C 2 12 
Q 

tpLZ 3 33 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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TYPICAL APPLICATION DATA 

EXPANDABLE 4-WORD BY B-BIT GENERAL REGISTER FILE 

OUTPUT 

{ ENABLE 
SELECT 

INPUT 

{ CLOCK 
SELECT 

CLOCK'lJ 

'ALS139 

8 

INPUT 
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4 
'ALS374 

MIN MAX 

35 

3 12 

5 16 

5 17 

7 18 

2 10 

3 18 

B 

OUTPUT 

UNIT 

MHz 

ns 

ns 

ns 



SN54AS374, SN74AS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS374 SN74AS374 
UNIT 

MIN NOM MAX 'MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -12 -15 rnA 

IOl Low-level output current 32 48 rnA 

fclock Clock frequency a 100 a 125 MHz 

I elK high 5.5 4 
tw Pulse duration ns I elK low 5 3 

tsu 
Setup time data 

3 2 
before elKI 

ns 

th Hold time, data after elK I 3 2 ns 

TA Operating free-air temperature -55 125 a 70 De 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS374 SN74AS374 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -2 rnA VCC- 2 VCC-2 

VOH Vee 4.5 V, IOH 12 rnA 2.4 3.2 V 

Vee = 4.5 V, IOH = -15 rnA 2.4 3.3 

Vee - 4.5 V, IOl - 32 rnA 0.29 0.5 
VOL V 

Vee - 4.5 V IOl - 48 rnA 0.34 0.5 

IOZH Vee = 5.!> V, Vo = 2.7 V 50 50 ~A 

IOZl Vee - 5.5 V, Vo - 0.4 V -50 -50 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

I oe, elK -0.5 -0.5 
III I Data 

Vee = 5.5 V, VI = 0.4 V rnA 
-3 -2 

lot Vee - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 77 120 77 120 

lee Vee = 5.5 V I Outputs low 84 128 84 128 rnA 

I Outputs disabled 84 128 84 128 

t All typical values are at Vee = 5 V, T A = 25°C. 
+The output conditions have been chosen to produce a current that closely approxif"(lates one half of t~e true short-circuit output current, lOS. 
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SN54AS37, SN74AS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 
VCC ~ 4.5 V to 5.5 V, 

Cl ~ 50 pF, 

FROM TO R1 ~ 500 {J 
PARAMETER 

(INPUT) (OUTPUT) R2~500{J 

TA ~ MIN to MAX 

SN54AS314 SN74AS374 

MIN 

fmax 100 

tplH 3 
elK Q 

4 tpHl 

tpZH 6C 2 
Q 

tpZl 3 

tpHZ 6C 2 
Q 

tpLZ 2 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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OUTPUT 
CONTROL 1 

CLOCK 1 

BIDIRECTIONAL 
DATA BUS 1 

OUTPUT 
CONTROL 2 

CLOCK 2 

TYPICAL APPLICATION DATA 

BIDIRECTIONAL BUS DRIVER 

'ALS374 

1 . r or 'AS374 

~EN 

~1 
10 1> \l 

'ALS374 
or 'AS374 

EN 

Cl 

... 

BUS CLOCK 1 H:g-u-

EXCHANGE 'L..r 
CLOCK CLOCK 2 H -U-

CLOCK CIRCUIT FOR BUS EXCHANGE 
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MAX 

11 
11.5 

7 

11 

7 

7 

MIN 

125 

3 

4 

2 

3 
2 

2 

BIDIRECTIONAL 
DATA BUS 2 

MAX 

8 

9 

6 

10 

6 

6 

UNIT 

MHz 
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ns 
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SN54ALS465A THRU SN54ALS468A. SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 

D2661, APRIL 1982 - REVISED MAY 1986 

• Mechanically and Functionally Interchangeable with 
DM71/81LS97 and DM71/81LS98 

SN54ALS465A. SN54ALS466A ... J PACKAGE 
SN74ALS465A. SN74ALS466A ... DW OR N PACKAGE 

(TOP VIEW) 
• P-N-P Inputs Reduce Bus Loading 

• 3-State Outputs Rated at IOL of 12 mA and 24 mA for 
SN54ALS' and SN74ALS', Respectively 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers. and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

DEVICE DATA PATH 

'ALS465A True 

'ALS466A Inverting 

'ALS467A True 

'ALS468A Inverting 

description 

These octal buffers utilize the latest advanced low-power Schottky 
technology. The 'ALS465A and 'ALS466A have a two-input 

active-low AND enable gate controlling all eight data buffers. The 
'ALS467A and 'ALS46BA have two separate active-low enable 

inputs each controlling four data buffers. In each case, a high level 

on any 13 places the affected outputs at high impedance. 

The SN54ALS465A, SN54ALS466A, SN54ALS467A, and 

SN54ALS46BA are characterized for operation over the full 
military temperature range of - 55°C to 125°C. The 
SN74ALS465A, SN74ALS466A, SN74ALS467A, and 

SN74ALS46BA are characterized for operation from 0 °C to 70°C. 

SN54ALS467A. SN54ALS468A ... J PACKAGE 
SN74ALS467A. SN74ALS468A .. , DW OR N PACKAGE 

(TOP VIEW) 

1G VCC 
1A1 213 
1Y1 2A4 
1A2 2Y4 
1Y2 2A3 
1A3 2Y3 
1Y3 2A2 
1A4 2Y2 
1Y4 2A1 

GND 2Y1 

G1 VCC 
A1 G2 
Y1 AB 

A2 YB 
Y2 A7 

A3 Y7 

Y3 A6 
A4 Y6 

Y4 A5 

GND Y5 

SN54ALS465A. SN54ALS466A ... FK PACKAGE 
(TOP VIEW) 

U 
.......... UN 

>- «It? > It? 

2 1 2019 

A2 4 18 AB 
Y2 5 17 YB 
A3 6 16 A7 
Y3 7 15 Y7 
A4 8 14 A6 

9 10111213 

vo"''''''' >-z>-«>-
t? 

SN54ALS467A. SN54ALS468A ... FK PACKAGE 
(TOP VIEW) 

;: U 
« It? Ult? 
~>N 

3 2 1 2019 

1A2 4 18 2A4 
1Y2 5 17 2Y4 
1A3 6 16 2A3 
1Y3 15 2Y3 
1A4 8 14 2A2 

9 10 11 1213 

VO ..... ..-N 
>-z>-«>-
-(!)NNN 

Copyright © 1982, Texas Instruments Incorporated 

II 
en ... ·s 
CJ ... 

C3 
Ul 
<C 
"C 

c:::: 
CO 
Ul 
....I 
<C 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to ~fications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 

TEXAS 'iii 
INSTRUMENTS 

2-373 

POST OFFICE BOX 655012. DALLAS, TEXAS 75265 



IB 
l> r-
(I) 
CI) 
::l 
Q. 

l> 
(I) 

0 
::;' 
n 
C 
::;: 
(I) 

SN54ALS465A THRU SN54ALS468A. SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

logic symbols t 

'ALS465A I 

• 
EN 

Al 121 

A2 141 

A3 161 

A4 lSI 

AS 1121 

A6 1141 

A7 1161 

AS 11S), 

logic diagrams (positiva logic) 

'ALS465A 

Gl 
G2 

Al (3) 

A2 15) 

A3 
(7) 

A4 
(9) 

A5 1111 

A6 
(13) 

A7 
(15) 

AS 
(17) 

191 

1111 

1131 

(15) 

(17) 

Vl 

V2 

V3 

V4 

V5 

V6 

V7 

VS 

Vl 

V2 

V3 

V4 

V5 

V6 

V7 

VS 

Al (2) 

A2 (4) 

A3 (5) 

A4 IS) 

A5 I1Z) 

A6 (14) 

A7 (16) 

AS 11S) 

Gl 
G2 

Al 

AZ 

A3 

A4 

A5 

A6 

A7 

AS 

tThese symbols are in accordance with ANSIJlEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 

'A LS466A 

• 
EN 

'ALS466A 

(3) 

15) 

C1l 

(9) 

111) 

(13) 

(15) 

-(17) 
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SN54ALS465A THRU SN54ALS468A, SN14ALS465A THRU SN14ALS468A 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

logic symbols t 

lAl 

lA2 

2G 

2Al 
2A2 (14) 

2A3 (16) 

2A4 '1S) 

'ALS467A 

(3) lYl 

(5) lY2 

(7) lY3 

(9) lY4 

(11) 2Yl 

(13) 2Y2 

(15) 2Y3 

(17) 2Y4 

logic diagrams (positive logic) 

'ALS467A 

lAl >_+--,1e::3!.-) 1 Yl 

lA2 >-_+->=15"-.) 1 Y2 

lA3 >_+-,1,,-7!.-I lY3 

lA4 >-__ 1",9,-) 1 Y4 

>_+,-1.!..11,-,-) 2Yl 

(13) 2Y2 

>_+,-'1.:..:5,,-1 2Y3 

'171 2Y4 

lAl 

lA2 

lA3 
lA4 

2G 

2Al 
2A2 '141 

2A3 '161 

2A4 '1S) 

lG 

lAl 

lA2 

lA3 

lA4 

2G 

2Al 

2A2 

2A3 

2A4 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for OW, ..), and N packages. 

'ALS46SA 

'ALS46SA 

131 

(6) 

(7) 

(9) 

lYl 
lY2 

lY3 

lY4 

lYl 

lY2 

lY3 

lY4 

Ill) 2Yl 

1131 2Y2 

(15) 
2Y3 

(17) 2Y4 
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SN54ALS465A THRU SN54ALS468A, SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ............... '.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 5.5 V 
Operating free-air temperature range: SN54ALS465A THRU SN54ALS468A . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS465A THRU SN74ALS468A ................ ooe to 70°C 
Storage temperature range ...................................... , . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

, SN54ALS465A SN74ALS465A 

THRU THRU 

SN54ALS468A SN74ALS468A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -12 -15 rnA 

10l Low-lev~1 output current 
12 24 

48 t 
rnA 

TA Operating free-air temperature -55 125 0 70 °e 

(J) tThe extended limit applies only jf Vee is maintained between 4.75 V and 5.25 V. n The 48 mA limit applies for SN74ALS465A-l. SN74ALS466A-l. SN74ALS467A-l. and SN74ALS468A-l only. 

=;' 
(") electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
C 
=+ o 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, II = -18 rnA 

Vee - 4.5 V to 5.5 V, 10H - -0.4 rnA 

Vee - 4.5 V, 10H - -3 rnA 
VOH 

Vee = 4.5 V. 10H = -12 rnA 

Vee = 4.5 V, 10H = -15 rnA 

Vee - 4.5 V, 10l = 12 rnA 

VOL Vee = 4.5 V. 10l = 24 rnA 

1I0L = 48 rnA for - 1 versions I 

10ZH Vee - 5.5 V, Vo - 2.7 V 

10Zl Vee = 5.5 V, Vo = 0.4 V 

II Vee - 5-.5 V, VI - 7 V 

IIH Vee = 5.5 V, VI = 2.7 V 

III Vee - 5.5 V, VI - 0.4 V 

10+ Vee - 5.5 V, Vo - 2.25 V 

Outputs high 
'AlS465A 

Vee = 5.5 V Outputs low 
'AlS467A 

lee 
Outputs disabled 

'AlS466A 
Outputs high 

'AlS468A 
Vee = 5.5 V Outputs low 

Outputs disabled 

tAil typical values are at Vee = 5 V, TA = 25°C. 

SN54ALS465A SN74ALS465A 

.THRU THRU 

SN54ALS468A SN74ALS468A 

MIN Typt MAX MIN Typt MAX 

-1.5 -1.5 

vcc- 2 vcc- 2 

2.4 3.2 2.4 3.2 

2 

2 

0.25 0.4 0.25 0.4 

0.35 0.5 

20 20 

-20 -20 

0.1 0.1 

20 20 

0.1 0.1 

-30 -112 -30 -112 

11 21 11 16 

19 33 19 28 

23 38 23 33 

7 15 7 10 

16 29 16 24 

19 32 19 27 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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UNIT 

V 

V 

V 

~A 

~A 

rnA 

~A 

rnA 

rnA 

rnA 

rnA 



SN54ALS465A THRU SN54ALS468A, SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

• ALS465A •• ALS467 A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500!l. 

(INPUT) (OUTPUT) R2 = 500!l. 
UNIT 

TA = MIN to MAX 

SN54ALS465A SN74ALS465A 

SN54ALS467A SN74ALS467A 

MIN MAX MIN MAX 

tpLH 
A 

2 16 2 13 
Y ns 

tpHL 4 15 4 12 

tpZH IT 4 27 4 23 

tpZL 
Any Y 

5 30 5 25 
ns 

tPHZ IT 2 12 2 10 

tpLZ 
Any Y 

3 21 3 18 
ns 

• ALS466A •• ALS468A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500!l. 

(INPUT) (OUTPUT) R2 = 500!l. 
UNIT 

TA = MIN to MAX 

SN54ALS466A SN74ALS466A 

SN54ALS468A SN74ALS468A 

MIN MAX MIN MAX 

tPLH 
A Y 

3 14 3 12 

tpHL 2 11 2 9 
ns 

tpZH G 4 21 4 16 

tpZL 
Any Y 

7 25 7 23 
ns 

tpHZ G 2 12 2 10 

tPLZ 
Any Y 

2 20 2 17 
ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8-BIT IDENTITY COMPARATORS 

• Compares Two 8-Bit Words 

• Choice of Totem-Pole or Open-Collector Outputs 

• 'ALS518, 'ALS520, and 'ALS522 Have 20-kQ Pull-up 
Resistors on Q Inputs 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

INPUT OUTPUT FUNCTION 

TVPE PULL-UP AND 

RESISTOR CONFIGURATION 

'ALSS18 Ves P = Q open-collector 

'ALSS19 No P = Q open-collector 

'ALSS20 Ves p;;;Q totem-pale 

'ALSS21 t No p;;;Q totem-pole 

'ALS522 Ves P = Q open~collector 

t'ALS521 is identical to 'ALS688 

description 

These identity comparators perform comparisons on two eight
bit binary or BCD words. The 'ALS51 Band 'ALS51 9 provide 

P=Q outputs, while the 'ALS520, 'ALS521, and 'ALS522 

provide P=Q outputs. The 'ALS518, 'ALS519, and 'ALS522 

have open-collector outputs. The 'ALS518, 'ALS520, and 

'ALS522 feature 20-kQ pull-up termination resistors on the Q 

inputs for analog or switch data. 

The SN54ALS5l8 through SN54ALS522 are characterized for 

operation over the full military temperature range of - 55°C to 

125°C. The SN74ALS518 through SN74ALS522 are 

characterized for operation from ooC to 70°C. 

FUNCTION TABLE 

D2661, JUNE 1982-REVISED MAY 1986 

SN54ALS' ... J PACKAGE 
SN74ALS' ... OW OR N PACKAGE 

(TOP VIEW) 

G VCC 
PO P=Q/P=Qt 

QO Q7 

P1 P7 
Q1 Q6 

P2 P6 
Q2 Q5 
P3 P5 
Q3 Q4 

GND P4 

SN54ALS' ... FK PACKAGE 

(TOP VIEW) 

P1 4 
Q1 5 
P2 6 
Q2 7 

P3 8 

+-

I~ 
uO 

0 
~Il!l 

UII 
0 > a.. 

3 2 1 2019 

9 10 11 1213 

"'o~~'" Oza..Oa.. 
l!l 

18 Q7 

17 P7 

16 Q6 
1S P6 

14 Q5 

t P=Q for 'ALS518 and 'ALS519, and P=Q for 

'AlS520,"AlS521, and 'AlS522. 

INPUTS OUTPUTS 

DATA ENABLE 
P=Q 

P. Q 
P=Q 

G 

P=Q L H L 

P>Q L L H 

.P<Q L L H 

X H L H 

Copyright © 1982, Texas Instruments Incorporated 

II 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifi~ations per the te~ms of Texas Instruments 
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SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8-BIT IDENTITY COMPARATORS 

logic symbols t 

'ALS518 'ALS520 

'ALS519 'ALS521 

caMP caMP 
I> G (1) I> G 

(1) 

}-
PO 

(2) 

} 
PO 

(2) 

Pl Pl 
(4) 

Pl 
(4) 

(S) (S) 
P2 P2 

(S) 
P2 

(S) 
P3 P3 P3 
P4 

(11) P4 (11) 
P4 

(11) 

P5 113} P5 (13) 
P5 

(13) 

P6 (15) P6 (l5) P6 
(15) 

lP=OO (19) P=O P7 (17) 
lP=O (l9) P=O P7 (17) 

'ALS522 

caMP 
I> 

} 
lP=O Q IJp7 (H) 

(3) 

}-
(3) 

} 
00 

(3) 

} 
00 (5) 00 

(5) (5) 
01 01 01 

(7) 02 171 02 (7) 02 l> Q3 (S) 03 (S) 03 
(S) 

r- 04 (12) 04 (12) 04 (12) 
en 05 (14) 05 

(14) 05 (14) 
Q) 06 (16) 06 (16) 06 (16) 

::::I 07 (lS) 07 (lS) 07 (lS) 

C. 

l> en 
("') 
::;;' 
(") 
c: 
;::;" 
en 

logic diagrams (positive logic) 

'ALS518 

'ALS519 

P7 P7 

07 07 

P6 P6 

06 06 

P5 PS 

05 05 

P4 P4 

Q4 
(19) 

Q4 
P=O 

P3 P3 

Q3 Q3 

P2 P2 

02 02 

Pl Pl 

01 01 

PO PO 

00 00 

G 
(1) 

G 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 
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SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8-BIT IDENTITY COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage: Q inputs of ' ALS51 8, 'ALS 5 2 2 . . . . . . . . . . . . . . . . . . . . V CC + 0,5 V or 5.5 V, wh ichever is less 

All other inputs ....................................................... 7 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS518, SN54ALS519, SN54ALS522 ....... - 55 DC to 125 DC 

SN74ALS518,SN74ALS519,SN74ALS522 ........... ODCt070 DC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54ALS518 SN74ALS518 

SN54ALS519 SN74ALS519 
UNIT 

SN54ALS522 SN74ALS522 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 O.B V 

VOH High-level output voltage 5.5 5.5 V 

IOL low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS518 SN74ALS518 

PARAMETER TEST CONDITIONS 
SN54ALS519 

SN54ALS522 

SN74ALS519 

SN74ALS522 
UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee - 4.5 V, II - 18 rnA -1.5 -1.5 V 

IOH Vee - 5.5 V, VOH - 5.5 V 0.1 0.1 rnA 

VOL 
Vee - 4.5 V, IOL - 12 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOL = 24 rnA 
V 

0.35 0.5 

II 
'ALS518, 'ALS522 Q inputs Vee - 5.5 V, VI - 5.5 V 0.1 0.1 

rnA 
All other inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 

IIH 
'ALS518, 'ALS522 Q inputs -0.2 -0.2 rnA 

All other inputs 
Vee = 5.5 V, VI = 2.7 V 

20 20 ~A 

IlL 
'ALS518, 'ALS522 Q inputs 

Vee = 5.5 V, VI = 0.4 V 
-0.6 -0.6 

All other inputs 
rnA 

-0.1 -0.1 

'ALS518 11 17 11 17 

lee 'ALS519 Vee = 5.5 V, See Note 1 11 17 11 17 rnA 

'ALS522 11 17 11 17 

t All typical values are at Vee = 5 V, TA "" 25°C. 
NOTE 1: ICC is measured with G grounded, P and Q at 4.5 V. 

II 
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SN54ALS518 THRU SN54ALS522: SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARAtORS 

'ALS518, 'ALS519 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL ~ 50 pF. 

FROM TO 
RL = 680 Q. 

PARAMETER TA = MIN to MAX 
(INPUT) (OUTPUT) 

SN54ALS518 SN74ALS518 

SN54ALS519 SN74ALS519 

MIN MAX MIN MAX 

tpLH 
Por 0 P=O 

tPHL 

tPLH G P=O 
tpHL II » . ALS522 switching characteristics (see Note 1) 

.... 
C/) 

CI) 
:::s 
c. PARAMETER 

FROM TO 

(INPUT) (OUTPUT) 

16 37 15 33 

3 18 3 15 

15 37 15 33 

3 18 3 15 

Vcc = 4.5 V to 5.6 V. 

CL = 60 pF. 

RL = 680 Q. 

TA = MIN to MAX 

» 
C/) 

SN54ALS522 SN74ALS522 

O· 
~' 
c 
::;.' 

tpLH 

tPHL 

tpLH 

tpHL 

ParO 

G 

MIN 

p-;;Q 10 

5 

p,;Q 8 
8 

en NOTE 1: Load circuit an'd voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

30 10 25 

25 5 23 

30 8 25 

30 8 23 

UNIT 

ns 

ns 

UNIT 

ns 

ns 



SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8-BIT IDENTITY COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: Q inputs of' ALS520 ........................... Vee + 0.5 V or 5.5 V, whichever is less 

All other inputs ....................................................... 7 V 
Operating free-air temperature range: SN54ALS520, SN54ALS521 .................. - 55°C to 125°C 

SN74ALS520, SN74ALS521 ...................... 0 °e to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54AlS520 SN74AlS520 

SN54AlS521 SN74AlS521 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low~level input voltage 0.7 0.8 V 

10H· High-level output current -1 -2.6 rnA 

10L Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS520 SN74AlS520 

PARAMETER TEST CONDITIONS 
SN54AlS521 SN74AlS521 

MIN Typt MAX MIN Typt MAX 

VIK Vee - 4.5 V, II = -18 rnA -1.5 -1.5 

Vee - 4.5 V to 5.5 V, 10H - -0.4 rnA vcc- 2 vcc- 2 

VOH Vee - 4.5 V, 10H - -1 rnA 2.4 3.3 

Vee = 4.5 V, 10H = -2.6 rnA 2.4 3.2 

VOL 
Vee - 4.5 V, 10L - 12 rnA 0.25 0.4 0.25 0.4 

Vee - 4.5 V 10L - 24 rnA 0.35 0.5 

II 
'ALS520 Q inputs Vee·= 5.5 V, VI = 5.5 V 0.1 0.1 

All other inputs Vee = 5.5 V VI = 7 V 0.1 0.1 

IIH 
'ALS520 Q inputs 

Vee 5.5 V, VI = 2.7 V 
-0.2 -0.2 

= 
All other inputs 20 20 

IlL 
'ALS520 Q inputs 

Vee 5.5 V, VI = 0.4 V 
-0.6 -0.6 

All other inputs 
= 

-0.1 -0.1 

10' Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

lee 
I 'ALS520 

Vee = 5.5 V, 
12 19 12 19 

I 'ALS521 
See Note 1 

12 19 12 19 

tAU typical values are at Vee = 5 V, TA = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
NOTE1: ICC is measured with G grounded and P and Q inputs at 4.5 V. 

UNIT 

V 

V 

V 

rnA 

rnA 

~A 

rnA 

rnA 

rnA 
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SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 

'ALS520, 'ALS521 switching characteristics (see Note 1) 

Vcc = 4.5 V 10 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 500 Q. 

PARAMETER TA = MIN 10 MAX 
(INPUT) (OUTPUT) 

SN54ALS520 SN74ALS520 

SN54ALS521 SN74ALS521 

MIN MAX MIN MAX 

tpLH 
P=Q 

3 19 3 12 
P or Q 

tpHL 3 25 5 20 

tPLH G P=Q 
2 18 2 12 

tpHL 5 23 5 22 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1 .. 
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SN54ALS526. SN54ALS527. SN54ALS528 
SN74ALS526. SN74ALS527. SN74ALS528 

FUSE·PROGRAMMABLE IDENTITY COMPARATORS 
D2826, JUNE 1984 - REVISED MAY 1986 

• Can Be Programmed and Verified on Most 
Incoming Test Equipment 

Programming Capabilities 

• Reduces Board and Package Size for 
Similar Fixed Comparator Functions 

'ALS526 - Fuse Programmable 16-Bit 
Identity Comparator 

• High·Speed Address Recognition 

'ALS527 - Fuse Programmable 8-Bit 
Identity Comparator and 4-Bit 
Comparator 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

'ALS528 - Fuse Programmable 12-Bit 
Identity Comparator 

• Dependable Texas Instruments Quality 
and Reliability 

SN54ALS526 ... J PACKAGE 
SN74ALS526 ... OW OR N PACKAGE 

(TOP VIEW) 

G Vee 
PO p=o 
P1 P15 
P2 P14 
P3 P13 
P4 P12 
P5 P11 
P6 P10 
P7 P9 

GND P8 

SN54ALS526 ... FK PACKAGE 

(TOP VIEW) 

P2 4 

P3 5 

P4 6 

P5 7 

P6 8 

UIO ~o UII 
0.. 0..1C!) > 0.. 

3 2 1 2019 

9 10111213 

I"ooomo 
o..zn..o..-

C!) 0.. 

18 P15 
17 P14 
16 P13 
15 P12 
14 P11 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing doas not 
necessarily include testing of all parameters. 

SN54ALS527 ... J PACKAGE 
SN74ALS527 ... OW OR N PACKAGE 

(TOP VIEW) 

G Vee 
PO p=o 
P1 011 
P2 P11 
P3 010 
P4 P10 
P5 09 
P6 P9 
P7 08 

GND P8 

SN54ALS527 ... FK PACKAGE 

(TOP VIEW) 

P2 
P3 
P4 
P5 
P6 

4 

5 

6 

7 

8 

UIO 
a:: ~IC!) ~d'. 
3 2 1 20 19 

9 10111213 

!'-O 00 00 0> 
0..20..00.. 

C!) 

18 011 
17 P11 
16 010 
15 P10 
14 09 
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SN54ALS528 ... J PACKAGE 
SN54ALS528 ... OW OR N PACKAGE 

(TOP VIEW) 

G Vee 
PO p=o 
P1 P11 
P2 P10 
P3 P9 
P4 P8 
P5 P7 

GND P6 

SN54ALS528 ... FK PACKAGE 

(TOP VIEW) 

P1 4 

P2 5 

Ne 6 

P3 7 

P4 8 

UIO o U U II 
0..1C!) 2 > 0.. 

3 2 1 2019 

9 10 11 1213 

LOOUCO!'-
0..220..0.. 

C!) 

NC-No internal connection 

18 P11 
17 P10 
16 NC 
15 P9 
14 P8 

Copyright © 1984, Texas Instruments Incorporated 
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SN54ALS52~ SN54ALS52~ SN54ALS528 
SN74ALS526, SN74ALS527, SN74ALS528 
FUSE·PROGRAMMABLE IDENTITY COMPARATORS 

description 

The 'ALS526 and 'ALS528 are fuse-programmable identity comparators designed for easy programming 
in fixed-comparator applications. The' ALS526 compares a 16-bit data word against a preprogrammed 
16-bit data word while the' ALS528 compares a 12-bit data word against a preprogrammed 12-bit data 
word. The P = a output will go low when the applied data word (P inputs) matches the preprogrammed 
data word (a represents the preprogrammed data word). Programming is easily accomplished on the bench 
or with conventional automatic test equipment. Special equipment such as PROM-programmers are not 
required. 

The 'ALS527 is a combination of an 8-bit fuse-programmable comparator and a conventional 4-bit 
comparator. For the P = a output to go low, the applied data word PO through P7 must match the 
preprogrammed data word 00 through 07, and the applied data word P8 through Pll must match the 
applied data word 08 through Ql1. 

The SN54ALS526, SN54ALS527, and SN54ALS528 are charac;terized for operation over the full military 
temperature range of - 55 DC to 125 DC. The SN74ALS526, SN74ALS527, and SN74ALS528 are 
characterized for operation from 0 DC to 70 DC. 

programming procedure 

Before any fuses are blown, the inputs will recognize a low logic level. Therefore, only the bits that are 
to recognize a high logic level require programming. A fuse is blown by applying 12 volts (VIHH) to the 
desired P input and also to the IT input. This permanently programs the pin to recognize a high. 
Only one input pin should be programmed at a time. 

Step 1. Take IT to VIL and apply VIH to all P inputs t. 
Step 2. Take desired P input to VIHH, output will be low if the fuse is intact. 
Step 3. Pulse IT to VIHH.After IT has returned to VIL. the output will be high indicating that the fuse 

is blown. 
Step 4. Take P input back to VIH. Repeat steps 2 through 4 to program additional inputs. 

verification procedure 

2-386 

These devices can be checked to determine which fuses if any are blown. Figure 1 shows how verification 
can be accomplished during programming. 

Step 1. 
Step 2. 

Step 3. 

Step 4. 

Take IT and all P inputs t to VIL. If the output is low. all fuses are intact. 
Take all P inputs t to VIH. The output should be high except when all fuses are blown. If all fuses 
are blown then the output will be low. 
Take test input to VIHH, leaving other inputs at VIH. If the output goes low, the fuse is intact. 
If the output goes high. the fuse is blown. 
Take test input back to VIH. Repeat steps 3 and 4 to test additional inputs. 

tFor the 'ALS527, P8 through Pl1 inputs must match the 08 through all inputs. 
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SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526, SN74ALS527, SN74ALS528 

FUSE·PROGRAMMABLE IDENTITY COMPARATORS 

logic diagrams (positive logic) . 

'ALS526 'ALS527 

PO -~--.q :=_--, PO - .... ---d >---, 

p=o 

P=Q 

P'5 P7 

G G 

PB 

08 

P. g , II 
as 

Pl0 

010 

P11 

011 

'ALS528 

PO 

P11 -..---..q >-+., 

G - .... -------<1 -:::_----1 

• (I) 

.~ 
::::I 
CJ ... 

C3 
en 
<C 
"0 

s::::: 
co 

en 
...I 
<C 
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SN54ALS526. SN54ALS527. SN54ALS528 
SN74ALS526. SN74ALS527. SN74ALS528 
FUSE·PROGRAMMABLE IDENTITY COMPARATORS 

logic symbols t 

'ALS526 

& 

'ALS528 

& 

PO 

Pl 

P2 

P3 

P4 

P5 

P6 

P7 

P8 (111 

P9 (131 

Pl0 (151 

Pll (171 

as (121 

09 1141 

010 (161 

011 (181 

'ALS527 

& 

COMP 

J 
}o 

p=o 

(151 p=o 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984; and lEG Publication 617-12. 
Pin numbers shown are for OW, J, and N packages. 

(191 p;;jl 

*These inputs can be programmed to be active high. The asterisk is not a part of the symbol. For a correct symbol for the programmed device, delete the 
polarity symbol (t::::=...) at any input whose programming fuse has been blown. 
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SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526, SN74ALS527, SN74ALS528 

FUSE-PROGRAMMABLE IDENTITY COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee (see Note 1) .............................................. , 7 V 
Input voltage (see Note 1) ................................................. " 5.5 V 
Operating free-air temperature range: SN54ALS' . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS' ........................... ooee to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

NOTE1:'These ratings apply except for programming pins during a programming cycle" 

recommended operating conditions 

SN54ALS' SN74ALS' 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 5.5 2 5.5 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

U) 
~ ·S 
CJ .. 
U 

electrical characteristics over recommended operating free-air temperature range (unless otherwise (J) 
noted) <C 

SN54ALS' SN74ALS' 
PARAMETER TEST CONDITIONS 

TYpt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18mA -1.5 -1.5 

Vee - 4.5 V to 5.5 V. IOH - -0.4 mA VCC- 2 VCC-2 

VOH Vee = 4.5 V. IOH = -1 mA 2.4 3 

Vee = 4.5 V. IOH = -2.6 mA 2.4 2.9 

Vee = 4.5 V. IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee - 4.5 V. IOL - 24 mA 0.36 0.5 

II Vee = 5.5 V. VI = 5.5 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 

IL Vee = 5.5 V. VIL = 0.4 V -0.2 -0.2 

lo~ Vee = 5.5 V. Vo = 2.25 V -30 -130 -30 -130 

I 'ALS526 16 27 16 27 

lee I . ALS527 Vee = 5.5 V. All inputs at 4.5 V 15 24 15 24 

J 'ALS528 13 21 13 21 

tAli typical values are at Vee = 5 V, TA "" 25°C. 
:tThe output conditions have been chosen to produce a current that closely approximtes one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 2) 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 

PARAMETER 
FROM TO RL - 500 O. 

(INPUT) (OUTPUT) TA - MIN to MAX 

SN54ALS' SN74ALS' 

MIN 

tpLH P=Q 
, 3 

P or Q 
tPHL 2 

tpLH G P=Q 
2 

tPHL 2 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN 

18 3 

15 2 

18 2 

15 2 

MAX 

15 

12 

15 

12 

UNIT 

V 

V 

V 

mA 

~A 

mA 

mA 

mA 

UNIT 

ns 

ns 

"C 
I: 
CO 

(J) 
....I 
<C 
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SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526, SN74ALS527, SN74ALS528 
FUSE·PROGRAMMABLE IDENTITY COMPARATORS 

programming parameters 

PARAMETER 

VIH High-level input voltage 

VIL Low-level input voltage 

VIHH Program-pulse input voltage 

VCC Supply voltage 

IIHH 
Pn(G low) 

Program-pulse input cLirrent 
G 
'ALS526 

ICCHH Supply current with VIHH applied 'ALS527 

'ALS528 

tw Pulse duration, program 

tr Rise time, program voltage 

TEST TEST TEST BLOW FUSE VERIFY 

~ ~I" ~ .. 

P 
INPUTSt _____ ~ 

Pn 

I4--tw-+l 
I I 

MIN MAX UNIT 

2 5.5 V 

0.8 V 

11.5 12.5 V 

6.5 7.5 V 

10 

1.24 
mA 

31 

29 mA 

26 

10 50 ~s 

10 ~s 

VERIFY VERIFY 

~I" ~ 

----VIH 

..... ----VIL 

--------- VIHH 
____ VIH 

..... ____ VIL 

I I 

G ____ ---------1.:.;::;.::.::,% 1-'1: \ 90% - - - - - - - - --- - :::H 
-+ll+-tr 

p=a ____ ..1 I:W,.,.9,.'IY~;;~t!"c:>iA':";~5'!ea,..----_-:_--------_-_--_-_-_-- ::: 
Illustrated above is the following sequence: 
NOTES: A. It is desired to program a particular input to recognize a high level input. With 'G low and all P inputs t at VIL. the output is low if no fuses are blown. 

B. With n- low all P inputs t at VIH. the output is high unless all fuses are ·~Iown. 
C. The desired input is taken to V,HH. the output goes low if the fuse is intact. 
D. 'G is pulsed to VIHH,blowing the desired fuse. 
E. After TI is low output will be high indicating that the fuse is blown. 
F. The programmed input returns to VIH, the output is high unless all fuses have been blown. 
G. All P inputs t are taken to VIL, the output is high if a fuse has been blown. 

tFor the' ALS527, P8 through P11 inputs must match the 08 through Q 11 Inputs. 

FIGURE 1. PROGRAMMING WAVEFORMS 
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SN54ALS533. SN54AS533. SN74ALS533. SN74AS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• 8·Latches In a Single Package 

• 3·State Bus·Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• P·N·P Inputs Reduce D·C Loading on Data Lines 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These B-bit latches. feature three-state outputs designed 
specifically for driving highly capacitive or relatively low
impedance loads. They are particularly suitable for impl~menting 
buffer registers, 1/0 ports, bidirectional bus drivers, and working 
registers. 

The eight latches of the' ALS533 and' AS533 are transparent 
D-type latches. While the enable (C) is high, the 0 outputs will 
follow the complements of the D inputs. When the enable is 
taken low, the 0 outputs will be latched at the inverses of the 
levels that were set up at the D inputs. The 'ALS533 and 
'AS533 are functionally equivalent to the 'ALS373 and 'AS373 
except for having inverted outputs. 

A buffered output-control (OC) input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines significantly. The 
high-impedance third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control does not affect the internal operation of the 
latches. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS533 and SN54AS533 are characterized for 
operation over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS533 and SN74AS533 are characterized 
for operation from ODC to 70 DC. 

02661. APRIL 1982 - REVISED MAY 1986 

SN54ALS533, SN54AS533 ... J PACKAGE 
SN74ALS533. SN74AS533 ... OW OR N PACKAGE 

(TOP VIEWI 

9C Vce 
10 80 

1D 8D 

2D 7D 

25 70 

35 60 

3D 6D 

4D 5D 

40 50 

GND C 

SN54ALS533. SN54AS533 ... FK PACKAGE 

(TOP VIEWI 

U 
OldlU uld 
~~O>c:o 

3 2 1 2019 

2D 4 18 8D 

20 5 17 7D 

30 6 16 70 

3D 7 15 60 
4D 8 14 6D 

9 10111213 

IdOUldO 
'<1'2 ",,,, 

<!l 

FUNCTION TABLE (EACH LATCHI 

INPUTS OUTPUT 

OC ENABLE C 0 Q 

L H H L 

L H L H 

L L X 00 
H X X Z 

Copyright © 1982, Texas Instruments Incorporated 

• II) ... 
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SN54ALS533, SN54AS533, SN74ALS533, SN74AS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

logic symbol t 

10 10 

20 (4) 
20 

3D 
(7) 

30 

40 (8) 

50 (13) 

60 (14) 

70 (17) 

111 logic diagram (positive logic) 

80 (18) 

10-'-'----+-1 

20 -'--''----+-1 

30 

40-'-'---+-i 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for OW .. J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ..................................................................... 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54ALS533, SN54AS533 .................... - 55 °e to 1 25 °e 

. SN74ALS533,SN74AS533 ........................ OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 
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SN54ALS533. SN74ALS533 
OCTAL OoTYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS533 SN74ALS533 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,L Low-level input voltage 0.7 0.8 V 

10H High-level output current -1 -2.6 mA 

10l Low-level output current 12 24 mA 

tw Pulse duration, enable C high 15 15 ns 

tsu Setup time, data before enable e.j. 15 15 ns 

th Hold time, data after enable e.j. 7 7 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54ALS533 SN74ALS533 

TEST CONDITIONS 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

V,K Vee = 4.5 V, " = -18mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA VCC- 2 VCC-2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 

Vee - 4.5 V, 10H - -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10l = 12 mA 0.25 0.4 0.25 0.4 
VOL Vee - 4.5 V, 

V 
IOl = 24 mA 0.35 0.5 

10ZH Vee - 5.5 V, Vo - 2.7 V 20 20 pA 

IOZl Vee = 5.5 V, V, = 0.4 V -20 -20 pA 

" 
Vee = 5.5 V, V, = 7 V 0.1 0.1 mA 

I'H Vee = 5.5 V, V,=2.7V 20 20 pA 

I,L Vee = 5.5 V, V, = 0.4 V -0.1 -0.1 mA 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 10 17 10 17 

lee Vee = 5.5 V L Outputs low 17 26 17 26 mA 

I Outputs disabled 18.5 28 18.5 28 

tAli typical values are at Vee = 5 V, TA = 25°C. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS533, S·N74ALS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc ~ 4.5 V to 5.5 V 

CL ~ 50 pF. 

FROM TO R1 ~ 500 II. 
PARAMETER 

(INPUT! (OUTPUT) R2 ~ 500 II. 

TA ~ MIN to MAX 

SN54ALS533 SN74ALS533 

• l> 
ren 

tpLH 

tpHL 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tPLZ 

D 

C 

OC 

OC 

MIN 

Q 
4 

4 

Any Q 
5 

4 

Any Q 4 
4 

Any a 2 

3 

m NOTE 1: Load circuit and voltage waveforms are shawn in Section 1. 
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Q. 
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MAX MIN· MAX 

24 4 19 
14 4 13 
28 5 23 

21 4 18 

19 4 . 17 
20 4 18 

12 2 10 

22 3 16 

UNIT 

ns 

ns 

ns 

ns 



SN54AS533. SN74AS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions . 
SN54AS533 SN74AS533 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current 12 15 mA 

IOL Low-level output current 32 48 mA 

tw Pulse duration, enable e high 3 2 ns 

tsu Setup time, data before enable e,j. 2 2 ns 

th Hold time, data after enable e,j. 3 3 ns 

TA Operating free-air temperature 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS533 SN74AS533 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - -2 mA Vcc- 2 Vcc- 2 

VOH Vee - 4.5 V, IOH - -12 mA 2.4 3.2 V 

Vee = 4.5 V, 10H = -15 mA 2.4 3.3 

Vee - 4.5 V, 10l - 32 mA 0.29 0.5 
VOL 

Vee - 4.5 V, 
V 

10l = 48 mA 0.34 0.5 

10ZH Vee - 5.5 V, Vo - 2.7 V 50 50 p.A 

10Zl Vee - 5.5 V, VI - 0.4 V -50 -50 p.A 

II vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V,· VI - 2.7 V 20 20 p.A 

III Vee - 5.5 V, VI - 0.5 V -0.02 -0.5 -0.02 -0.5 mA 

10' Vee - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 62 100 62 100 

lee Vee = 5.5 V I Outputs low 64 100 64 100 mA 

I Outputs disabled 71 110 71 110 

tAli typical values are at Vee =' 5 V, TA "" 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one harf of the true short-circuit output current, lOS' 

• 

TEXAS .. 
INSTRUMENTS 

2-395 

POST OFFICE BOX 655012. DALLAS, TeXAS 75265 



SN54AS533, SN14AS533 
OCTAL IHYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note' 1 ) 

vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

FROM TO R1 = 500 D. 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 D, 

TA = MIN to MAX 

SN54AS533 SN74AS533 

MIN MAX MIN 

tPLH Q 4 10 4 
0 

tpHL 4 8 4 

• tpLH 
Any Q 

5 '11 5 
C 

tpHL 4.5 8.5 4.5 

tpZH DC Any Q 
2 7.5 2 

tpZL 4.5 10.5 4.5 

tpHZ DC Any Q 
3 7.5 3 

tpLZ 3 B 3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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UNIT 

MAX 

7.5 

7 
ns 

9 

8 
ns 

6.5 

9.5 
ns 

6.5 
ns 
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SN54ALS534, SN54AS534, SN74ALS534, SN74AS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

• 3·State Bus·Driving Inverting Outputs 

• Buffered Control Inputs 

• Package Options Include Plastic "Sma" Outline" 
Packages. Ceramic Chip Carriers. and Standard 
Plastic and Ceramic 300·mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These S-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively low
impedance loads, They are particularly attractive for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 

The eight flip-flops of the' ALS534 and' AS534 are edge-triggered 
D-type flip-flops, On the positive transition of the clock, the 0 
outputs will be set to the complement of the logic states that were 
set up at the D inputs. The' ALS534 and' AS534 are functionally 
equivalent to the' ALS374 and' AS374 except for having inverted 
outputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or 
a high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high 
impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control does not affect the internal operatin of the flip
flops. Old data can be retained or new data can be entered while 
the outputs are off. 

The SN54ALS534 and SN54AS534 are characterized for 
operation over the full military temperature range of -55 DC to 
125 DC. The SN74ALS534 and SN74AS534 are characterized for 
operation from 0 DC to 70 DC. 

02661, APRIL 1982- MAY 1986 

SN54ALS534, SN54AS534 •.. J PACKAGE 
SN74ALS534, SN74AS534 •.. OW OR N PACKAGE 

(TOP VIEW) 

OC VCC 
10. so. 
1D SD 

2D 7D 

20. 70. 
30 60. 

3D 6D 

4D 5D 
40 50 

GND CLK 

SN54ALS534, SN54AS534 ... FK PACKAGE 

(TOP VIEW) 

4 

5 

6 

7 

8 

U 
CIOlu >uIO 
~~O co· 

3 2 1 20 19 

9 10111213 

IOC~IOC 

<t~d"'''' 

18 

17 

16 

15 

14 6D 

FUNCTION TABLE (EACH FLIP-FLOP) 

INPUTS OUTPUT 

DC CLK 0 Q 

L t H L 

L t L H 

L L X '00 
H X X Z 
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SN54ALS534, SN54AS534, SN74ALS534, SN74AS534 
OCTAL D·TVPE EDGE·TRIGGERED FLlP·FLOPSWITH 3·STATE OUTPUTS 

logic symbol t 

10 
(3) 

10 

20 (4) 
25 

3D (7) 35 

40 (8) 

50 (13) 

60 (14) 

70 
(17) 

80 
(18) 

I» logic diagram (positive logic) 
~ 
0.. 

l> 
C/) 

Q ... 
(") 
I: 
;::;." 
en 

DC (1) 

20 (4) 

3D 17) 

40 18) 

50 113) 

60 (14) 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers sho'wn ate for DW, J, and N packages. 

(2)10 

(5) 20 

16)35 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS534, SN54AS534 .................... - 55°C to 1 25°C 

SN74ALS534,SN74AS534 ........................ OOCt070oC 

Storage temperature range - 65 OCto 150°C 
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SN54ALS534. SN74ALS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AlS534 SN74AlS534 
UNIT 

MIN NOM MAX' MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH HighHlevel input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

10H High-level output current 1 2.6 mA 

10l Low-level output current 12 24 mA 

fclock elock frequency 0 30 0 35 MHz 

I elK high 16.5 14 
tw Pulse duration ns I elK low 16.5 14 

tsu Setup time. data before elK I 10 10 ns 

th Hold time. data after elK I 0 0 ns 

TA Operating free-air temperature 55 125 0 70 De 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

SN54ALS534 SN74ALS534 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee - 4.5 V. II - -18mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V. IOH = -0.4 mA vcc- 2 Vcc- 2 

VOH Vee = 4.5 V. 10H = -1 rnA 2.4 3.3 V 

Vee - 4.5 V, IOH - -2.6 rnA 2.4 3.2 

Vee = 4.5 V, IOl = 12 rnA 0.25 0.4 0.25 0.4 
Val V 

Vee = 4.5 V, IOl = 24 mA 0.35 0.5 

IOZH Vee - 5.5 V, Va - 2.7V 20 20 p.A 

10Zl Vee = 5.5 V, VI = 0.4 V -20 -20 p.A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI - 2.7 V 20 20 p.A 

lelK,oe -0.1 -0.1 
III Vee = 5.5 V, VI = 0.4 V rnA 

I D -0.2 -0.2 

lot Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 11 1.9 11 19 

lee Vee = 5.5 V I Outputs low 19 28 19 28 rnA 

I Outputs disabled 10 31 20 31 

tAli typical values are at Vee = 5 V, TA = 25°C. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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SN54ALS534, SN74ALS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V. 

Cl = 50 pF. 

FROM TO Rl = 500 II. 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 II. 

TA = MIN to MAX 

SN54ALS534 SN74ALS534 

MIN 

fmax 30 

tpLH 
eLK Any Q 

3 

tpHL 5 

tpZH 
oe Any 0: 5 

tpZL 7 

tpHZ 
oe 

tpLZ 
Any Q 

2 
2 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

35 
15 3 12 

18 5 16 
19 5 17 

20 7 18 
12 2 10 
16 2 14 

UNIT 

MHz 

ns 

ns 

ns 



SN54AS534. SN74AS534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54AS534 SN74AS534 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl Low-level output current 32 48 mA 

fclock Clock frequency a 100 a 125 MHz 

I elK high 5.5 4 
tw Pulse duration ns I elK low 5 3 

tsu Setup time, data before elK t 3 2 ns 

th Hold time, data after elK t 3 2 ns 

TA Operating free-air temperature -55 125 a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS534 SN74AS534 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18 mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - 2 mA Vcc- 2 Vcc- 2 

VOH Vee ~ 4.5 V, IOH ~ -12 mA 2.4 3.2 V 

Vee ~ 4.5 V, IOH ~ -15 mA 2.4 3.3 

Vee ~ 4.5 V, IOl ~ 32 mA 0.29 0.5 
VOL V 

Vec - 4.5 V, IOl - 48 mA 0.34 0.5 

IOZH Vee ~ 5.5 V, VO~2.7V 50 50 ~A 

IOZl Vee - 5.5 V, VI - 0.4 V 50 50 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 ~A 

LOC, elK 0.5 0.5 
III Vee ~ 5.5 V, VI ~ 0.4 V mA 

I D -3 -2 

lot Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 mA 

I Outputs high 77 120 77 120 

lee mA Vee ~ 5.5 V I Outputs low 84 128 84 128 mA 

I Outputs disabled 84 128 84 128 

tAli typical values are at Vee = 5 V, TA = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 
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SN54AS534. SN74AS534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V. 

eL = 50 pF, 

PARAMETER 
FROM TO Rl = 500 D, 

(INPUT) (OUTPUT) R2 = 500 D, 

TA = MIN to MAX 

SN54AS534 SN74AS534 

MIN MAX MIN 

f max 100 125 

II 
tPLH eLK Any Q 

3 11 3 

tpHL 4 11.5 4 

tpZH 5C Any 0: 
2 7 2 

tpZL 3 11 3 

tPHZ oe Any 0: 2 7 2 

tpLZ 2 7 2 » 
I NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce D-C Loading 

• Data Flow-Thru Pinout (All Inputs on Opposite 
Side from Outputs) 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
to have the performance of the popular 
SN54ALS240/SN74ALS240 series and, at the 
same time, offer a pinout with inputs and 
outputs on opposite sides of the package. This 
arrangement greatly enhances printed circuit 
board layout. 

The three-state control gate is a 2-input NOR 
such that if either G 1 or G2 is high, all eight 
outputs are in the high-impedance state. 

The 'ALS540 provides inverted data and the 
'ALS541 provides true data at the outputs. 

The -1 versions of theSN74ALS540 and 
SN74ALS541 parts are identical to the standard 
versions except that the recommended 
maximum IOL is increased to 48 milliamperes. 
There are no -1 versions of the SN54ALS540 
and SN54ALS541. 

The SN54ALS540 and SN54ALS541 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS540 and SN74ALS541 are 
characterized for operation from O°C to 70°C. 

02661. APRIL 1982 - REVISED MAY 1986 

SN54ALS540. SN54ALS541 ... J PACKAGE 
SN74ALS540. SN74ALS541 ... OW OR N PACKAGE 

(TOP VIEW) 

<31 Vee 
A1 G2 
A2 Yl 
A3 Y2 
A4 Y3 
A5 Y4 
A6 Y5 
A7 Y6 
A8 Y7 

GND Y8 

SN54ALS540. SN54ALS541 ... FK PACKAGE 

(TOP VIEW) 

u 
C'\I..- ...... UN 
« «I(!) >I(!) 

3 2 1 2019 

A3 4 18 Yl 
A4 5 17 Y2 
A5 6 16 Y3 
A6 7 15 Y4 
A7 8 14 Y5 

9 10 11 1213 

co 0 co ,... .CD 
<(2)->->-

(!) 
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SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

logic symbols t 

'ALS540 

& 

EN 

Al 
(2) 

Al 

A2 
(3) 

A2 
(3) 

A3 
(4) 

A3 
(4) 

A4 
(5) 

A4 
(5) 

A5 (6) A5 
(6) 

A6 (7) A6 
(7) 

A7 
(8) 

A7 
(8) 

A8 (9) A8 
(9) 

logic diagrams (positive logic) 

'ALS540 

Gl 
(1) 

Gl 
(1) 

G2 
(19) 

G2 
(19) 

(2) (18) (2) 
Al Vl Al 

A2 (3) (17) 
V2 

A2 (3) 

A3 (4) (16) 
V3 A3' (4) 

A4 (5) (15) 
V4 A4 (5) 

A5 (6) (14) 
V5 A5 (6) 

A6 171 
(13) 

V6 A6 (7) 

A7 (8) (12) 
V7 

(8) 
A7 

A8 (9) (11) 
V8 

(9) 
A8 

tThese symbols are in accordance with ANSI/IEEE Std 91-1-984 and lEG Publication 617-12. 
Pin numbers shown are for OW, J, and N packages. 
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'ALS541 

(18) Vl 

(17) V2 

(16) V3 

(15) V4 

114) V5 

(13) V6 

(12) V7 

1111 V8 

'ALS541 

(18) 
Vl 

(17) 
V2 

(16) 
V3 

(15) 
V4 

(14) 
V5 

(13) 
V6 

(12) 
V7 

(11) 
V8 



SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .................................. . . ... 7V 
Input voltage .................................................. . . . 7V 

. ... 5.5 V 
- 55°C to 125°C 

................ O°Cm70oC 
-65 OCto 150°C 

Voltage applied to a disabled 3-state output ................................. . 
Operating free-air temperature range: SN54ALS540, SN54ALS541 

SN74ALS540,SN74ALS541 
Storage temperature range ...................... . 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

tThe extended limit applies only if Vee is maintained between 4.75 V and 5.25 V. 

The 48 rnA limit applies for the SN74ALS540-1 and SN74ALS541-1 only. 

SN54ALS540 

SN54ALS541 

MIN NOM MAX 

4.5 5 5.5 

2 

0.7 

12 

12 

-55 125 

SN74ALS540 

SN74ALS541 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

15 rnA 

24 

48 t 
rnA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS540 SN74ALS540 

SN54ALS541 SN74ALS541 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.2 -1.2 

Vee - 4.5 V to 5.5 V, IOH - -0.4 rnA vcc- 2 Vcc- 2 
Vee - 4.5 V, IOH - 3 rnA 2.4 3.2 2.4 3.2 

VOH 
Vee - 4.5 V, IOH - -12 rnA 2 

Vee - 4.5 V, IOH - -15 rnA 2 

VOL 
Vee ~ 4.5 V, IOL ~ 12 rnA 0.25 0.4 0.25 0.4 

Vee - 4.5 V, IOL = 24 mA' 0.35 0.5 

loZH Vee 5.5 V, Vo - 2.7 V 20 20 

IOZL Vee = 5.5 V, Vo ~ 0.4 V -20 -20 

II Vee = 5.5 V, VI ~ 7 V 0.1 0.1 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 

IlL Vee - 5.5 V, VI ~ 0.4 V -0.1 -0.1 

lo§ Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 

Outputs high 5 10 5 10 

'ALS540 Vee ~ 5.5 V Outputs low 13 22 13 22 

Outputs disabled 11 19 11 19 
lee 

Outputs high 6 14 6 14 
'ALS541 Vee ~ 5.5 V Outputs low 15 25 15 25 

Outputs disabled 13.5 22 13.5 22 

* All typical values are at Vee = 5V, TA = 25°C. 

,§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
IOL = 48 rnA for -1 versions. 

UNIT 

V 

V 

V 

#A 

#A 

rnA 

#A 

rnA 

rnA 

rnA 

rnA 

CI) 
.'t:: 
::::I 
CJ ... 
U 
CJ) 

« 
"C 
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ca 

CJ) 
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SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• ALS540 switching characteristics (see Note 11 

Vcc - 5 V, 
CL - 50 pF, 

FROM TO 
Rl - 500 n, 

PARAMETER R2 - 500 n, 
(INPUT! (OUTPUT! 

TA - 25°C 

vcc - 4.5 V to 5.5 V, 
CL - 50 pF, 

Rl - 500 n, 

R2 - 500 n, 

TA - MIN to MAX 
'ALS540 SN54ALS540 SN74ALS540 

TYP 

tpLH 7.5 
A Y 

tpHL 5.6 

tpZH 13 
9 

Y 
tpZL 12.5 

tpHZ 13 4 
Y 

tpLZ 7 

» 
~ • ALS541 switching characteristics (see Note 11 

At 
::J 
Q. 

» 
tn 
("') 

~f c 
::+" 
(I) 

PARAMETER 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

FROM 

(INPUT! 

A 

13 

13 

Vcc - 5 V, 
CL = 50 pF, 

TO 
Rl - 500 n, 

R2 - 500 n, 
(OUTPUT! 

TA - 25°C, 

'ALS541 

TYP 

Y 
8.7 

7 

Y 
9 

12.5 

4 
Y 

7 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MIN MAX MIN MAX 

2 14 2 12 

2 11 2 9 
5 18 5 15 

8 24 8 20 

1 12 1 10 

2 14 2 12 

vcc - 4.5 V to 5.5 V, 
CL = 50 pF, 

Rl = 500'n, 

R2 - 500 n, 

TA - MIN to MAX 

SN54ALS541 SN74ALS541 

MIN MAX MIN MAX 

4 17 4 14 

2 12 2 10 

5 18 5 15 

8 24 8 20 

1 12 1 10 

2 14 2 12 
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SN54ALS560A. SN54ALS561A. SN74ALS560A. SN74ALS561A 
SYNCHRONOUS 4-81T COUNTERS WITH 3-STATE OUTPUTS 

• Carry Output for n-Bit Cascading 

• Buffer-Type Outputs Drive Bus Lines Directly 

• Choice of Asynchronous or Synchronous Load or Clear 

• Internal Look-Ahead for Fast Cascading 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The' ALS560A decade counters and 'ALS561 A binary counters 
are programmable and offer synchro,nous and asynchronous 
clearing as well as synchronous and asynchronous loading, All 

synchronous functions are executed on the positive-going edge 
of the clock. 

The clear function is initiated by applying a low level to either 
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). 
Asynchronous (direct) clearing overrides all other functions of 
the device, while synchronous clearing overrides only the other 

synchronous functions, Data is loaded from the A, S, C, and D 
inputs by applying a low level to Asynchronous Load (A LOAD) or 
by the combination of a low level at Synchronous Load (SLOAD) 
and a positive-going clock transition, The counting function is 
enabled only when Enable P (ENP), Enable T (ENT). ACLR, 
ALOAD, SCLR, and SLOAD are all high, 

02661, DECEMBER 1982-REVISED MAY 1986 

SN54ALS560A, SN54ALS561A ... J PACKAGE 
SN74ALS560A, SN74ALS561A ... OW OR N PACKAGE 

ITOP VIEW) 

ALOAD VCC 
CLK RCO 

A CCO 

S G 
C OA 
D Os 

ENP Oc 
ACLR OD 
SCLR ENT 
GND SLOAD 

SN54ALS560A, SN54ALS561A , .. FK PACKAGE 
ITOP VIEW) 

<C 
>! I~ U 0 
..J...J UU 
U<C>a: 

3 2 1 2019 

4 18 CCO 
5 17 G 
6 16 OA 
7 15 Os 
8 14 Oc 

9 10111213 

I'" ala ~ a da;3~d 
Cfl ...J 

Cfl 

A high level at the Output Enable (G) forces the 0 outputs into the high-impedance state, and a low level enables those 
outputs, Counting is independent of G. ENT is fed forward to enable the Ripple Carry Output (RCO) to produce a high

level pulse while the count is maximum (9 or 15). The Clocked Carry Output (CCO) produces a high-level pulse for a 
duration equal to that of the low level of the clock when RCO is high and the counter is enabled (both ENP and ENT are 
high); otherwise, CCO is low. CCO does not have the glitches commonly associated with a ripple-carry output. 
Cascading is normally accomplished by connecting RCO or CCO of the first counter to ENT of the next counter. 

However, for very-high-speed counting, RCO should be used for cascading since CCO does not become active until the 
clock returns to the low level. 

The SN54ALS560A and SN54ALS561A are characterized for operation over the full military temperature range of 
- 55°C to 125°C. The SN74ALS560A and SN74ALS561 A are characterized for operation from O°C to 70°C. 

Copyrigtft © 1982, Texas Instruments Inc9rporated 
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SN54ALS560A, SN54ALS561A,SN74ALS560A, SN74ALS561A 
SYNCHRONOUS 4-81T COUNTERS WITH 3-STATE OUTPUTS 

logic symbols t 

G 
ENT 

ClK 

AClR 

AlOAO 

cr AroI' AlOAD 

H X X 
l l X 
l H l 

l H H 

L H H 

l H H 

L H H 

L H H 

'A~S560A 

CTROIV10 

6CT:0 [SYNC CLR] 

C6/1, 2, 3,5+ 

7,1,2,9 

1 (CT:9)G9 

FUNCTION TABLE 

INPUTS 

SClR SlOAD ENT 

X X X 
X X X 
X ·X X 
l X X 
H L X 

H H H 

H H L 

H H X 

SLOAO 

ClK 

ACLR 
Ai:OAo 

(18) CCO 
(19) 

RCO 

ENP ClK 
OPERATION 

X X Q Outputs Disabled 

X X Asynchronous Clear 

X X Asynchronous load 

X t Synchronous Clear 

X t Synchronous load 

H t Count 

X X Inhibit Counting 

L X Inhibit Counting 

'AlS561A 

CTROIV16 

6CT:0 [SYNC CLR] 

~1--l> C6/1,2,3,5+ 

Z7 
7,1,2,9 

1 (CT:15)G9 

18 cco 
(19) RCO 

A 
(4) 

A 10V' 
(16) aA 

(4) (15) 
~==-----10"'V'~ (16) aA 

B 

C 
(5) 

0 6 

B aB 
C 

(5) (14) ac 
0 

(6) (13) aD 

tThese symbols are in accordance with ANSI/IEEE Std 91 -1984 and lEe Publication 617-12. 
Pin numbers shown are for 0, J, and N packages. 

(15) aB 
(14) Cc 
(13) aD 
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SN54ALS560A. SN74ALS560A 
SYNCHRONOUS 4·BIT COUNTERS WITH ~·STATE OUTPUTS 

• ALS560A logic diagram (positive logic) 

G (17) -" 
" 

ENT 

ENP 

SClR 

ClK 

AClR 

ALOAo 

A 

B 

C 

o 

(12) 

~ 
(9)" ,-.. 
(11 ) ~ 
(2) ... 
(B) ;:, 

...... v 
(1) " ..... 

-yo 

(3) ... .. 

(4) ... .. 

(5) r... .... 

(6) '" v 

Pin numbers shown are for 0, J, and N packages. 

I 

~ I 
=iP 

I 

~ I 
I 

~ ~ I 

~ 
I 
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SN54ALS561A. SN74ALS561A 
SYNCHRONOUS 4-BIT COUNTERS WITH 3-STATE OUTPUTS 

'ALS561A logic diagram (positive logic) 

_ 117} 
G 

112} 
ENT 

~ .... ,.... 

ENP 

SClR ~ 19} ..... 
v 

SLOAO ~ 111} 

ClK 

AClR 

12} " 
18} ';.. 

AIOAD 
11} -v -'" 

A 
13} 1 .... 

s 141 ..... 
v 

C 
IS} 

" .. 

.16} ..... .... o 

Pin numbers shown are for 0, J, and N packages. 

~I 
~I 
~I 
iU 

I 

I 

I 

I 
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119} 
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Kj>C1 _...r- 116} 
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~ .----<:R I-
-<:s 

KP'O C1 _..r-' (15) 
'-- ~ .. 

~ .----cR '-

~ -<s 
><:poC1 ~ 114} 
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~~~I-
-CpoC1 _...L 113} 
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SN54ALS560A. SN74ALS560A 
SYNCHRONOUS 4-81T COUNTERS WITH 3-STATE OUTPUTS 

• ALS560A typical load. count. and inhibit sequences 

G 

ACLR -.J 
SCLR 

ALOAD --U 
I 

SLOAO I 
I 

ENP ~ 
I 

ENT ~ 
I 

ClK I 

C ~,: 

D ~: 
QA 

I 

Q~ .-J 
I 

Dc .-J 
I 

Go 
I 

I 

RCO I n 
I 

CCO I n 
16 8 9 0 1 

ASYNC ASYNC 
CLEAR LOAD 

LJ 
I 
I 
I 
I LJ 
I I 

t2pii~X£m~ 
I I 

~DON'T C~RE~ 
I I 

I 
I I 

II I I 

I I I 
I n I 

17 8 9 0 1 I HI-Z 

SYNC 
CLEAR 

SYNC 
lOAD 
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SN54ALS561A. SN74ALS561A 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

'ALS561A typical load, count, and inhibit sequences 

L.J 
I II!I ALOAD 

... SLOAD 

-u 
I 

LJ 
I I 

l> ren 
D) 
::::J 
c.. 
l> en 
n 
::;' 
n 
c 
;:;: 
tn 

2·412 

ENP ~ E DON 'r' CARE~ 
I I I 

ENT ~ 
I 

CLK 
I I I I I I 

A ~I ~PW'(~~~~I~~~I>C;I\.R>E~ 
I I I I. I I 

B ~ I ~pp~Xff.~~~ 1~~pp~XQ~~~~ 
I I I I I I 

C "'"[§j"",""7-1 ""~~~"''''~''''@''''''''''I!O'''>~''''I'''>C'''>I\.'''R>E'''~"<'~ .... ~~ .... ~..:.I .. ~~ ~I!#!>C>I\.R>E~~ 

o ~: ~~ifo'i{!.c:il'!E~ :~~~AON'f!:tRE~~~ 
I I I I I I 
_-:-I---,~ ~~HI-Z~"0l .....;.!-------

I I I I I I 
I I I ~HI-Z~ I 
I I I 

Qc ~ L ~I!I:Z~~ 
I I I 

QD ~ ~HI-Z~ 
I I I 

RCa __ ~I------~r-lL----~_7----~r-lL--~I------~I--~------------
I I I 

CCO _~I ____ ~rlL_ __ ~ __ ~I ____ ~rlL __ ~ ______ ~I~~ __________ __ 
112 13 14 15 0 113 14 15 o HI-Z 1s t-- INHIBIT COUNTING --I 

ASYNC ASYNC SYNC SYNC CONTINUE COUNTING 
CLEAR LOAD CLEAR LOAD 
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SN54ALS560A, SN54ALS561A, SN74ALS560A, SN74ALS561A 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .......... 7 V 

Operating free-air temperature range: SN54ALS560A, SN54ALS561 A. . . . . . . . . . . . . . . .. - 55 DC to 125 DC 

SN74ALS560A, SN74ALS561A .................... oDe to 70 De 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS560A SN74ALS560A 

SN54ALS561 A SN74ALS561A UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

Q outputs 1 2.6 
10H High-level output current rnA 

CCO and RCO -0.4 -0.4 

Q outputs 12 24 
IOL Low-level output current rnA' 

CCO and RCO 4 8 

'ALS560A 0 18 0 20 
'clock Clock frequency MHz 

'ALS561A 0 25 0 30 

ACLR or ALOAD low 20 15 

CLK high 27.5 25 
'ALS560A 

CLK low 27.5 25 tw Pulse duration ns 

ClK high 20 16.5 
'ALS561A 

CLK low 20 16.5 

High 25 20 
ENP, ENT 

Low 25 20 

Data at A, B, C, 0 25 20 

SClR 
Low 21 15 

tsu Setup time before CLK! ns 
High linactivel 35 30 

SLOAD 
Low 20 15 

High (inactive) 35 30 

ACLR or AlOAD inactive 10 10 

th Hold time after CLK! for data, ENP, ENT, SCLR, or SLOAD 0 0 ns 

TA Operating free-air temperature -55 125 0 70 DC 
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SN54ALS560A. SN54ALS561A. SN74ALS560A. SN74ALS561A 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted I 

• l> 
r en 
m 
:::s c. 
l> en 
o 
::::;;' 
n 

VIK 

VOH 

VOL 

10ZH 

10ZL 

II 

IIH 

IlL 

10' 

lee 

PARAMETER 

All outputs 

Q outputs 

Q outputs 

ceo and ReO 

ENT and ENP 

Other inputs 

ENT and ENP 

Other inputs 

I ceo and ReO 

10 

TEST CONDITIONS 

Vee ~ 4.5 V, II ~ -lamA 

Vee - 4.5 V to 5.5 V, 10H - -0.4 mA 

Vce ~ 4.5 V, 10H ~ -1 mA 

Vee - 4.5 V, 10H - -2.6 mA 

Vee ~ 4.5 V, IOL~12mA 

Vee ~ 4.5 V, 10L ~ 24 mA 

Vee ~ 4.5 V, 10L ~ 4 mA 

Vee - 4.5 V, 10L - a mA 

Vee ~ 5.5 V, Va ~ 2.7 V 

Vee ~ 5.5 V, Va ~ 0.4 V 

Vee ~ 5.5 V, VI ~ 7 V 

Vee ~ 5.5 V, VI ~ 2.7 V 

Vee ~ 5.5 V, VI ~ 0.4 V 

Vee ~ 5.5 V, Vo ~ 2.25 V 

I Outputs high 

Vee ~ 5.5 V I Outputs low 

I Outputs disabled 

SN54ALS560A SN74ALS560A 

SN54ALS561A SN74ALS561A 

MIN Typt MAX MIN Typt MAX 

-1.5 -1.5 

Vee- 2 Vee- 2 

2.4 3.3 

2.4 3.2 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.25 0.4 0.25 0.4 

0.35 0.5 

20 20 

-20 -20 

0.2 0.2 

0.1 0.1 

40 40 

20 20 

-0.2 -0.2 

-15 -70 -15 -70 

-30 -112 -30 -112 

17 27 17 27 

21 33 21 33 

22 36 22 36 

s::: tAil typical values are at Vee = 5 V, TA = 25°C. a ~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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V 
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~A 

~A 

mA 
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SN54ALS560A, SN54ALS561A, SN74ALS560A, SN74ALS561A 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vee - 4.5 V to 5.5 V, 

el ~ 50 pF, 

R1 ~ 500 n, 

TO 
R2 ~ 500 n, 

FROM 
PARAMETER TA ~ MIN to MAX UNIT 

(lNPUTI IOUTPUT) 
SN54AlS560A SN74AlS560A 
SN54AlS561A SN74AlS561A 

MIN MAX MIN MAX 

'AlS560A 18 20 
fmax MHz 

'AlS561A 25 30 

tplH 4 15 4 12 
elK Any Q ns 

tpHl 5 21 5 18 

tplH 9 35 9 29 
elK Reo ns 

tpHl 8 29 8 24 

tPlH 8 31 8 26 
elK ceo ns 

tpHl 5 20 5 16 

tPlH 
AlOAD 

10 38 10 35 
Any Q ns 

tpHl 7 27 7 23 

tplH 
AlOAD 

15 50 15 40 
ReO ns 

tpHl 12 35 12 30 

tplH 
AlOAD 

25 65 25 55 
ceo ns 

tpHl 12 42 12 33 

tplH A, S, e, 8 35 8 30 
Any Q 

7 22 
ns 

tpHl or 0 7 27 

tplH 5 20 5 16 
ENT ReO 

14 
ns 

tpHl 4 18 4 

tplH 12 35 12 32 
ENT ceo ns 

tpHl 4 15 4 12 

tpLH 5 22 5 18 
ENP ceo 

12 
ns 

tpHL 4 14 4 

tpHL AcrR" Any Q 7 28 7 22 ns 

tpZH 
G 

5 24 5 19 
Any Q ns 

tpZL 8 28 8 23 

tpHZ G 
2 12 2 10 

Any Q ns 
tpLZ 4 20 4 15 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS563A. SN74ALS563A 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• 3·State Buffer·Type Outputs Drive Bus-Lines 
Directly 

• Bus Structured Pinout 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. :rhey are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The eight latches are transparent D-type latches. 
When the enable (C) is high the Q outputs will 
follow the complements of data (D) inputs. 
When the enable is taken low the output will be 
latched at the inverses of the levels that were 
set up at the D inputs. 

A buffered output-control input can be used to 
place the eight outputs in either a normal logic 
state (high or low logic levels) or a high
impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
increased high-logic level provide the capability 
to drive the bus lines in a bus-organized system 
without need for interface or pull-up 
components. 

The output control (OC) does not affect the 
internal operation of the latclles. Old data can 
be retained or new data can be entered while the 
outputs are in the high-impedance state. 

The SN54ALS563A is characterized for 
operation over the full military temperature range 
of - 55°C to 125°C. The SN74ALS563A is 
characterized for operation from 0 °C to 70°C. 

PRODUCTION DATA documents contain 
information current as of publication data. 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54ALS563A ... J PACKAGE 
SN74ALS563A ... OW OR N PACKAGE 

(TOP VIEWI 

oe Vee 
1D 10 
2D 20 
3D 30 
4D 40 
5D 50 
6D 60 
7D 
8D 

GND e 

SN54ALS563A ... FK PACKAGE 

(TOP VIEW) 

OC 

L 

L 

L 

H 

3 2 1 2019 

9 10 11 1213 

00 UIOIO coz 00,..... 
t!.l 

18 

17 

16 

15 

14 

FUNCTION TABLE 

(EACH LATCH) 

INPUTS 
OUTPUT 

ENABLE 0: c 0 

H H L 

H L H 

L X 00 
X X Z 

Copyright © 1982, Texas Instruments Incorporated 

II 
U) 
,~ 
~ 
CJ ... 

C3 
C/) 

~ 
"C 
r::: 
ca 

C/) .... 
~ 

:Iod~:.:onl~:~u~::::if~::~~~~sar !~~::~~~ 
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SN54ALS563A. SN74ALS563A 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

logic symbol t logic diagram (positive logic) 

oc 

c 

10~~~~ __ ~ __ ~~ 
20 

3D 

40 

50 

60 

70 
so (9) 

40 
50 
60 

(12) 
70 
SO 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, J, and N packages. 

20 .::(3:.:..) --t-l~~ 

30..c(4..c) __ H 

40..:.(5-')_-+-1 

50 (6) 

(7) 
60 ----'--+-...... '-_J 

70 (S) 

80 (9) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . ........ . 
Input voltage ......... . 
Voltage applied to a disabled3-state output .. 
Operating free-air temperature range: SN54ALS563A 

SN74ALS563A 
Storage temperature range 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

tw Pulse duration, enable C high 

tsu Setup time, data before enable Cl 

th Hold time, data after enable Cl 

TA Operating free-air temperature 

7V 
7V 

. ..... 5.5 V 
-55°e to 125°e 

........... ooe to 70 0 e 
. . . . . . . . . . . . . . - 65 °e to 150 °e 

SN54ALS563A SN74ALS563A 

MIN NOM MAX MIN NOM MAX 
UNIT 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.7 0.8 V 

-1 -2.6 mA 

12 24 mA 

15 15 ns 

10 10 ns 

10 10 ns 

-55 125 0 70 °e 
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SN54ALS563A, SN74ALS563A 
OCTAL D·TVPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise 
noted 

SN54AlS563A SN74AlS563A 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18rnA - 1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, 10H - -0.4 rnA VCC- 2 VCC-2 

VOH Vee - 4.5 V, 10l - 1 rnA 2.4 3.3 V 

Vee - 4.5 V, 10H - -2.6 rnA 2.4 3.2 

Vee - 4.5 V, 10L - 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee ~ 4.5 V, 10L ~ 24 rnA 0.35 0.5 

10ZH Vee - 5.5 V, Va - 2.7 V 20 20 ~A 

10Zl Vee - 5.5 V, Va - 0.4 V -20 -20 ~A 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 rnA 

lot Vee ~ 5.5 V, Va = 2.25 V -30 - 1 12 -30 - 1 12 rnA 

I Outputs high 10 17 10 17 

lee Vee ~ 5.5 V I Outputs low 16 26 16 26 rnA 

I Outputs disabled 17 29 17 29 

t All typical values are at Vee = 5 V, TA ~ 25 De. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC - 5 v, VCC - 4.5 V to 5.5 v, 
Cl - 50 pF, Cl - 50 pF, 

FROM TO 
R1 = 500 {J, R1 = 500 {J, 

PARAMETER R2 = 500 {J, R2 - 500 {J, UNIT 
!INPUT) (OUTPUT) 

TA = 25°C TA = MIN 10 MAX 

'AlS563A SN54AlS563A SN74AlS563A 

TYP MIN MAX MIN MAX 

tPLH 0: 10 3 21 3 18 
0 ns 

tpHL 8 3 15 3 14 

tpLH 0: 8 8 29 8 22 
e ns 

tpHL 14 8 22 8 21 

tpZH 0: 8 4 21 4 18 
oe ns 

IpZL 10 4 21 4 18 

tpHZ 
oe Q 5 2 12 2 10 

ns 
IpLZ 7 3 18 3 15 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

II 
U) 

.'!:: 
::::I 
CJ ... 
U 
en 
<t 
'"C 
t: 
CO 

en 
...J 
<t 

TEXAS ~ 
INSTRUMENTS 

2-419 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



• l> 
ren 
Q) 

::I 
c.. 
l> en 
(") ... 
(') 
r:: 
;::+' 
en 

2-420 



SN54ALS564A, SN74ALS564A 
OCTAL D-TVPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

• 3-State Buffer-Type Inverting Outputs Drive 
Bus-Lines Directly 

• Bus-Structured Pinout 

• Buffered Control Inputs 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit registers feature inverting three-state 
outputs designed specifically for bus driving, They are 
particularly suitable for implementing buffer registers, 
liD ports, bidirectional bus drivers, and working 
registers, 

The eight-bit edge-triggered D-type flip-flops enter 
data on the low-to-high transition of the clock, 

The output control does not affect the internal 
operation of the flip-flops, Old data can be retained 
or new data can be entered while the outputs are in 
the high-impedance state, 

The SN54AlS564A is characterized for operation 
over the full military temperature range of - 55°C to 
125°C, The SN74AlS564A is characterized for 

02661, APRIL 1982 - REVISED MAY 1986 

SN54AlS564A , , , J PACKAGE 
SN74AlS664A , , , ow OR N PACKAGE 

(TOP VIEW) 

De Vee 
10 10 
20 20 
30 30 
40 40 
50 50 
60 60 
70 70 
80 80 

GNO elK 

SN54AlS564A , , , FK PACKAGE 

30 4 
40 5 

50 6 
60 7 

70 8 

(TOP VIEW) 

3 2 1 20 19 

9 10111213 

i8 20 
17 30 
16 40 
15 50 
14 60 

operation from ooe to 70°C, logic symbol t 

DC 

L 

L 

L 

H 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

ClK 0 0 
1 H L 

1 L H 
L X 00 
X X Z 

PRODUCTION DA TA 

oc 
elK 

10 
20 

3D 

40 40 
50 50 
60 60 

70 70 

80 80 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12, 

Pin numbers shown are for OW, J, and N packages. 

Copyright © 1982, Texas Instruments Incorporated. 
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This document contains information currant as 
of publication date. Products conform to 
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SN54ALS564A. SN74ALS564A 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

10~(~2) ________ +-~ 

20 (3) 

3D (4) 

40 (5) 

50 (6) 

60 (7) 

70 (8) 

80~(9~) __________ ~ 

Pin numbers shown are for DW, J, and N packages. 

10 

10 

Cl 

Cl 

(19) 10 

(18) 
20 

(17) 
30 

(151 
50 

(14) 
60 

(13) _ 
:::o--+-- 70 

;>0_....;(....;12;;.) 80 

absolute maximum ratings over opera~ing free·air temperature' range (unless otherwise noted) 

Supply voltage, Vee ............................ , . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ................................................................ 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS564A .. . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS564A ......................... ooe to 70°C 
Storage temperature range .......................................... - 65°C to 150°C 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil Low-level input voltage 

10H High-level output current 

10l Low-level output current 

Iclock Clock frequency 

I elK high 
tw Pulse duration 

lelK low 

tsu Setup time, data before elK 1 

th Hold time, data alter elK I 

TA Operating free-air temperature 

SN54ALS564A, SN74ALS564A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SN54AlS564A SN74AlS564A 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.7 0.8 V 

-1 -2.6 mA 

12 24 mA 

0 25 0 30 MHz 

16.5 14 

16.5 14 
ns 

15. 15 ns 

4 0 ns 

- 55 125 0 70 'e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AlS564A SN74AlS564A 
PARAMETER TEST CONOITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18 mA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, 10H - -0.4 mA Vee 2 Vee 2 

VOH Vee ~ 4.5 V, 10H ~ -1 mA 2.4 3.3 V 

Vee - 4.5 V, 10H. - - 2.6 mA 2.4 3.2 

Vee ~ 4.5 V, IOL ~ 12 mA 0.25 0.4 0.25 0.4 
Val V 

Vee - 4.5 V, 10l ~ 24 mA 0.35 0.5 

10ZH Vee - 5.5 V, Vo 'C 2.7 V 20 20 ~A 

10Zl Vee ~ 5.5 V, Va ~ 0.4 V .- 20 - 20 "A 
II Vee - 5.5 V, VI -: 7 V 0.1 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 ~A 

III Vee ~ 5.5 V, VI - 0.4 V -0.2 -0.2 mA 

lot Vee ~ 5.5 V, Va ~ 2.25 V -30 -112 - 30 --112 mA 

I Outputs high 10 18 10 18 

lee Vee ~ 5.5 V r Outputs low 15 24 15 24 mA 

I Outputs disabled 16 30 16 30 

tAli typical values are at Vee ~ 5 V, TA ~ 25'e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

II 
en .... 

"S 
CJ ... 

(3 
en « 
'"C 
I: 
ca 

en 
...I « 

TEXAS ~ 
INSTRUMENTS 

2-423 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



• :t> 
r-

SN54ALS564A, SN74ALS564A 
OCTAL O·TYPE EDGE·TRIGGERED FLlp·FLOPS 
WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

fma>l 

tplH 

tpHl 
ClK Any 0: 

tpZH 
OC Any 0: 

tpZl 

tpHZ 

tplZ 
OC Any 0: 

Vcc = 5 V, 
Cl = 50 pF, 

R1 = 500 II, 

R2 = 500 n, 
TA = 25°C 

'AlS564A 

TYP 

50 

9 

9 

11 

11 

6 

.8 

(J) NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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vcc - 4.5 V to 5.5 V, 
Cl = 50 pF, 

R1 - 500 n, 
R2 = 500 n, 
TA = MIN t<;' MAX 

SN54AlS564A SN74AlS564A 

MIN MAX MIN MAX 

25 30 

4 15 4 14 

4 15 4 14 

4 21 4 18 

4 21 4 18 

2 12 2 10 

3 17 3 15 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
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MHz 
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SN54ALS568A. SN54ALS569A. SN74ALS568A. SN74ALS569A 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3·STATE OUTPUTS 

• 3·State Q Outputs Drive Bus Lines Directly 

• Counter Operation Independent of 3·State Output 

• Fully Synchronous Clear, Count, and Load 

• Asynchronous Clear Also Provided 

• Fully Cascadable 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300·mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The' ALS568A decade counters and' ALS569A binary counters 
are programmable, count up or down, and offer both synchronous 

and asynchronous clearing. All synchronous functions are 

executed on the positive-going edge of the clock. 

The clear function is initiated by applying a low level to either 
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). 

Asynchronous (direct) clearing overrides all other functions of 
the device, while synchronous clearing overrides only the other 
synchronous functions, Data is loaded from the A, S, C, and D 

inputs by holding Load (LOAD) low during a positive-going clock 
transition, The counting function is enabled only when Enable P 

(ENP) and Enable T (ENT) are low and ACLR, SCLR, and LOAD 
are high, The Up/Down (UfO) input controls the direction of the 

count. These counters count up when ufo is high and count 
down when U/D is low, 

D2661, APRIL 1982-REVISED MAY 1986 

SN54ALS568A, SN54ALS569A , , . J PACKAGE 
SN74ALS568A, SN74ALS569A ... OW OR N PACKAGE 

(TOP VIEW) 

U/D VCC 
CLK RCO 

A ceo 
S G 
C OA 
D Os 

ENP Oc 
ACLR OD 
SCLR ENT 

GND LOAD 

SN54ALS568A, SN54ALS569A ... FK PACKAGE 
(TOP VIEW) 

::J Ie t318 «u=»o:: 

3 2 1 2019 

4 18 CCO 
5 17 G 
6 16 OA 

15 Os 
14 Oc 

9 10 11 1213 

Ig 010 Ie- 0 z«Zd 
t:lOL.U 

..J 

A high level at the Output Enable (G) forces the 0 outputs into the high-impedance state, and a low level enables those 
outputs, Counting is independent of of G. ENT is fed forward to enable the Ripple Carry Output (RCO) to produce a 
low-level pulse while the count is zero (all 0 outputs low) when counting down or maximum (9 or 1 5) when counting 
up, The Clocked Carry Output (CCO) produces a low level pulse for a duration equal to that of the low level of the clock 

when RCO is low and the counter is enabled (both ENP and ENT are low); otherwise, CCO is high, CCO does not have 
the glitches commonly associated with a ripple-carry output. Cascading is normally accomplished by connecting RCO 

or CCO of the first counter to ENT of the next counter. However, for very-high-speed counting, RCO should be used for 
cascading since ceo does not become active until the clock returns to the low level. 

The SN54ALS568A and SN54ALS569A are characterized for operation over the full military temperature range of 

- 55°C to 125°C. The SN74ALS568A and SN74ALS569A are characterized for operation from O°C to 70°C. 

Copyright © 1982, Texas Instruments Incorporated 
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PRODUCTION DATA dacumants contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
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SN54ALS568A, SN54ALS569A, SN74ALS568A, SN74ALS569A 
SYNCHRONOUS 4·BI1 UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3·STATE OUTPUTS 

FUNCTION TABLE 

INPUTS 
OPERATION 

G ACLR SCLR LOAD ENT ENP U/D CLK 

H X X X X X X X a Outputs Disabled 
L L X X X X X X Asynchronous Clear 

L H L X X X X t Synchronous Clear 

L H H L X X X t Load 
L H H H L L H t Count Up 

L H H H L L L t Count Down 

L H H H H X X X Inhibit Count 

L H H H X H X X Inhibit Count 

. ~ logic symbols t 
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'ALS568A 'ALS569A 

CTROIV10 CTROIV16 

~_~> C5/1,4,7,8+/2,4,7,8- .>!:!.-e--t":> C5/1,4.7,8+/2,4,7,8-

ACLii (8) 

A (3) 

a (4) 

C (5) 

D (6) 

3,50 
(16) 

(15) °A 

(14) Oa 

(13) ~~ 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 
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SN54ALS568.A, SN74ALS568A 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

WITH 3·STATE OUTPUTS 

• ALS568A logic diagram (positive logic) 

G (17) -'" 

UtO 
elK 

ENT 

A 

B 

e 

... .. 
(1) -"'" .... 
(2) ,.;,~ 

(12) ... 
171 ~ ~ 
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Pin numbers shown are for OW, J, and N packages. 
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SN54ALS569A. SN74ALS569A 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 
WITH 3·STATE OUTPUTS 

• ALS569A logic diagram (positive logic) 

G 
(17) ...... 

."... 

UfO 
ClK 

(1) ......... 
12l 
(12) 10" -00 

ENP 

SClR 

lOAD 

AClR 

(7) ~ ~ 

~l~l-' "'~~ 
(11) 

(8) -'" 
- .. 

A 

B 

C 

o 

(3) ....-

1~ 
~~Cl 

1-1- 10 

~I-< R 

~ 
~ 

(4) -

~ 
~>Cl 

f-+- 10 

H""R 

~ -
(5) 

....-

~y ~I>Cl 1-1- 10 
~I-<R 

~ 
,- '--

(6) 

~~~ ~ . r:::f ' t-- 10 

L......c R 

~ 
~ 

~ --

Pin numbers shown are for OW, J, and N packages. 
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SN54ALS568A, SN74ALS568A 
SYNCHRONOUS 4-81T UP/DOWN DECADE COUNTERS 

WITH 3-STATE OUTPUTS 

• ALS568A typical load. count. and inhibit sequences 

G 

AClR .-J 
SClR ~ LJ I 
lOAD ~ I LJ I I 

ENP ~ [qq~:t :~f:~~ ~ L-I I 
ENT ~ [qq~:t:~f~:~~ 

I 
U/O ~ 
ClK 

C ~R@;t:¢~~K;S$$II~PA~;t~~~K~ 
I I I 1 I I 1 I 

D ~RQ~:t¢f)N®1I~PA~:t:q~~~:~ 
-I I I 1 I I I 

QA I I 

I I 1 
QB ~~~ LU 

1 1 I I 1 
Qc n Ii88?:H!~~~ III 

I I I 
QD I ~HW8ll11l 

I 
RCO I LJ LJ I 
cco I 1 1 1 Uo 1 o Ug , 2 0 

( 8 3 4.1• 3 8 

j..CO~pNT+I ~ COUNT UP COUNT DOWN .1. INHIBIT COUNTING.j 

ASYNC SYNC SYNC 
CLEAR CLEAR lOAD 

Cfj 

.~ 
~ 
(.) ... 

C3 
en « 
"0 
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SN54ALS569A, SN74ALS569A 
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS 
WITH 3-STATE OUTPUTS 

'ALS569A typical load, count, and inhibit sequences 

ACLR ..J 
~~ LJ 

I 

I 

C~ I 
I I I I I I I I 

o !§WRWr:¢~:~~~I~p:q~;g~~~~~ 
I I I I I I I I 

QA I I ~I __________ _ 

I I I I 

QB n ~~E:i~ L..!.J 
I I I 

Qc ~EI;i~ III 
I I I 

Qo ~:H!~~ I 

RCO LJ LJ 
ceo I I 

15 U O 
I 

OU15 
I 

1 2 0 r 14 2 
41 3 

14 

j..COU~NT+I I· COUNT UP COUNT DOWN .1 .. INHIBIT COUNTING+! ... 
ASYNC SYNC SYNC 
CLEAR CLEAR LOAD 
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SN54AlS568A, SN54AlS569A, SN74AlS568A, SN74AlS569A 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee 
Input voltage .. 
Voltage applied to a disabled 3-state output . 
Operating free-air temperature range: SN54ALS568A, SN54ALS569A 

SN74ALS568A, SN74ALS569A 

.... 7V 
7V 

5.5 V 

- 55°C to 125°C 
.................. 0°C~70°C 

- 65°C to 1 50°C Storage temperature range 

recommended operating conditions 

SN54AlS568A SN74AlS568A 
SN54AlS569A SN74AlS569A 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltge 0.7 0.8 e 

Q outputs -1 -2.6 
IOH High-level output current mA 

eco and RCO -0.4 -0.4 

Q outputs 12 24 
IOL Low-level output current mA 

CCO and RCO 4 8 

'ALS568A 0 18 0 20 
fclock Clock frequency MHz 

'ALS569A 0 22 0 30 

ALCR or LOAD low 20 15 

CLK high 27.5 25 
'ALS568A 

tw Pulse duration elK low 27.5 25 ns 

CLK high 20 16.5 
'ALS569A 

ClK low 20 16.5 

Data at A, B, C, 0 25 20 

ENP, ENT 
High 35 30 

Low 25 20 

Low 20 15 

tsu Setup time before elK t 
SCLR 

High (inactive) 35 30 ns 

LOAD 
Low 20 15 

High (inactive) 35 30 

UfO 35 30 

ACLR inactive 10 10 

th Hold time after CLKt for any input 0 0 ns 

TA Operating free-air temperature - 55 125 0 70 'c 

fI 
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SN54ALS568A, SN54ALS569A, SN74ALS568A, SN74ALS569A 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

II 
l> 
r
C/) 

CIl 
::::I 
C. 

l> 
C/) 

PARAMETER 

VIK 
All outputs 

VOH Q outputs 

Q outputs 

VOL 
eeo and ReO 

10ZH 

10ZL 
II 

IIH 

IlL 

10* 
I eeo and Reo 
r Q outputs 

lee 

TEST CONDITIONS 

Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA 

Vee - 4.5 V, 10H - -1 mA 

Vee = 4.5 V. 10H = -2.6 mA 

Vee = 4.5 V, 10L = 12 mA 

Vee = 4.5 V, 10L = 24 mA 

Vee = 4.5 V, 10H = 4 mA 

Vee = 4.5 V, 10L = 8 mA 

Vee = 5.5 V, Va = 2.7 V 

Vee = 5.5 V, Va = 0.4 V 

Vee = 5.5 V, VI = 7 V 

Vee = 5.5 V, VI = 2.7 V 

Vee = 5.5 V, VI = 0.4 V 

Vee = 5.5 V, Va = 2.25 V 

I Outputs high 

Vee = 5.5 V I Outputs low 

I Outputs disabled 

SN54ALS568A SN74ALS568A 

SN54ALS569A SN74ALS569A 

MIN Typt MAX MIN TYpt MAX 

-1.5 -1.5 

VCC- 2 VCc-2 

2.4 3.3 

2.4 '3.2 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.25 0.4 0.25 0.4 

0.35 0.5 

20 20 

-20 -20 

0.1 0.1 

20 20 

-0.2 -0.2 

-15 -70 -15 70 

-30 -112 -30 -112 

16 26 16 26 

20 32 20 32 

20 32 20 32 

~ tAil typical values are at Vee = 5 V. TA = 25°C. 
(') :t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, [as. 
e 
;:::;.' 
(II 
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SN54ALS568A. SN54ALS569A. SN74ALS568A. SN74ALS569A 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.S V to S.S V. 

CL = SO pF, 

RI = SOD Q, 

FROM TO R2 = SOD Q, 
PARAMETER UNIT 

liN PUT) (OUTPUT) TA = MIN to MAX 

SNS4ALSS68A SN74ALSS68A 

SNS4ALSS69A SN74ALSS69A 

MIN MAX MIN MAX 

fmax 
'ALS568A 18 20 

30 
MHz 

'ALS569A 22 

tpLH 4 21 4 13 
CLK Any Q 

19 7 16 
ns 

tpHL 7 

tpLH 
RCO 

12 37 12 28 
CLK ns 

tpHL 10 28 10 19 

tpLH 
CCO 

5 17 5 13 
CLK ns 

tpHL 6 30 6 25 

tpLH 
UfO RCO 

9 31 9 23 
ns 

tpHL 9 33 9 19 

tpLH 
ENT RCO 

6 21 6 15 
ns 

tpHL 4 20 4 13 

tpLH ENr CCO 
5 18 5 13 

ns 
tpHL 9 32 9 23 

tPlIj 
ENP CCO 

4 18 4 12 
ns 

tPHL 5 18 5 14 

tpHL ACLR Any Q 9 25 9 20 ns 

tpZH G 6 23 6 18 
Any Q ns 

tpZL 6 29 6 24 

tpHZ G 1 12 1 10 
Any Q ns 

tpLZ 3 29 3 13 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS573B. SN54ALS580A. SN54AS573. SN54AS580 
SN74ALS573B. SN74ALS580A. SN74AS573. SN74AS580 

OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• 3·State Buffer·Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Choice of True or Inverting Logic 
'ALS573B. 'AS573 True Outputs 
'ALS580A. 'AS580 Inverting Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads, They are 
particularly suitable for implementing buffer 
registers. 1/0 ports. bidirectional bus drivers. and 
working registers. 

The eight latches are transparent D-type latches, 
While the enable (e) is high the outputs (Q or 5) 
will respond to the data (D) inputs, When the 
enable is taken low the outputs will be latched 
to retain the data that was set up, 

A buffered output-control input can be used to 
place the eight outputs in either a normal logic 
state (high or low logic levels) or a high
impedance state, In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly, The high-impedance state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface or pull-up components. 

The output control (Oe) does not affect the 
internal operation of the latches, Old data can 
be retained or new data can be entered while the 
outputs are at high impedance, 

The SN54ALS' and SN54AS' devices are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C, The 
SN74ALS' and SN74AS' devices are 
characterized for operation from ooe to 70°C, 

PRODUCTION DATA documenls conlain 
information current as of publication date. 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54ALS573B, SN54AS573 , , , J PACKAGE 
SN74ALS573B, SN74AS573 . , , ow OR N PACKAGE 

(TOP VIEW) 

DC vee 
10 10 

20 
30 
40 
50 
60 
70 
80 

GNO ....... _......Jr' 

SN54ALS573B. SN54AS.573 , .. FK PACKAGE 

(TOP VIEW) 

u 
i'l 9125 S;'~ 
3 2 1 20 19 

30 18 20 

40 17 30 

50 16 40 

60 15 50 

70 14 60 
9 1011 12 13 

oouOO 
ro Z ror-

<.:J 

SN54ALS580A, SN54AS580 , , . J PACKAGE 
SN74ALS580A, SN74AS580 , , , OW OR N PACKAGE 

(TOP VIEW) 

vee 
10 
20 

30 30 
40 
50 

60 60 
70 
80 

SN54ALS580A, SN54AS580 . , , FK PACKAGE 

(TOP VIEW) 

u 
~ 91g ~'9 

30 g 4 
3 2 1 20 19 

18 20 
40 5 17 30 
50 6 16 40 
60 7 15 50 
70 8 14 60 

9 10 11 12 13 

00 ulOIO 
roz ror-

<.:J 

Copyright c 1982, Texas Instruments Incorporated 
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SN54ALS57JB. SN54ALS580A. SN54AS57J. SN54AS580 
SN74ALS57JB. SN74ALS580A. SN74AS57J. SN74AS580 
OCTAL O·TYPE TRANSPARENT LATCHES WITH J·STATE OUTPUTS 

'ALS573B, 'AS573 

(EACH LATCH) 

INPUTS 

ENABLE 
OUTPUT 

- Q 
OC C 0 

L H H H 
L H L L 

L L X QO 

H X X Z 

logic symbols t 

'ALS573B, 'AS573 

10 121 
20 (3) 
30 141 
40 151 
50 6) 
60 (7) 

70 181 
80 191 

"*'"""""--!,,'" 1191 10 
(18) 20 

1171 30 g:1 40 
(14) :g 
1131 70 
(12) 8Q 

FUNCTION TABLES 
'ALS5BOA, 'AS5BO 

(EACH LATCH) 

INPUTS 
OUTPUT 

ENABLE 
Q 

OC C 0 

L H H L 

L H L H 

L L X 00 
H X X Z 

'ALS5BOA, 'AS5BO 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12, 

logic diagram (positive logic) . 

'ALS573B, 'AS573 

50 

60 

Pin numbers shown are for DW, J, and N packages. 

'ALS5BOA, 'AS5BO 

20 (3) 

3D (4) 

40 (5) 

50 16/ 

60 171 

70 181 
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SN54ALS573B, SN54ALS580A, SN74ALS573B, SN74ALS580A 
OCTAL OoTYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

Input voltage .............................................................. 7 V 

Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 

Operating free-air temperature range; SN54ALS573B, SN54ALS580A . . . . . . . .. - 55°C to 125°C 

SN74ALS573B, SN74ALS580A ............. ooe to 70°C 

Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS573B SN74ALS573B 

SN54ALS580A SN74ALS580A UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 -24 mA 

I 'ALS573B 10 10 
tw Pulse duration, enable C high I 'ALS580A 

ns 
15 15 

tsu Setup time, data before enable e. 10 10 ns 

I 'ALS573B 7 7 
th Hold time, data after enable e. I 'ALS580A 10 

ns 
10 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS573B SN74ALS573B 

PARAMETER TEST CONDITIONS SN54ALS580A SN74ALS580A UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ -18 mA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, IOH ~ -0.4 mA vcc- 2 Vcc- 2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 

Vee - 4.5 V, IOH - -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 v, IOL = 24 mA 0.35 0.5 

IOZH Vee - 5.5 V, Va - 2.7V 20 20 ~A 

IOZL Vee = 5.5 v,_ Vo = 0.4 v, -20 -20 ~A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 v, VI = 2.7 V 20 20 ~A 

IlL Vee = 5.5 V. vI = 0.4 V -0.1 -0.1 mA 

lot vee = 5.5 v, Va = 2.25 V -30 -112 -30 -112 mA 

Outputs high 10 17 10 17 

'ALS573B Outputs low 15 24 15 24 

Outputs disabled 16 27 16 27 
lee vee = 5.5 V mA 

Outputs high 10 17 10 17 

'ALS580A Outputs low 16 26 16 26 , 
Outputs disabled 17 29 17 29 

t All typical values are at Vee = 5 V, T A ~ 25°e. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS573B, SN54ALS580A, SN74ALS573B, SN74ALS580A 
OCTAL O·TVPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• ALS5 738 switching characteristics (see Note 1) 

Vcc - 5 V. VCC - 4.5 V to 5.5 V. 

CL - 50 pF. CL - 50 pF. 

FROM TO 
R1 - 5000. R1 - 5000. 

PARAMETER R2 - 5000. R2 - 5000. 
liN PUT) IOUTPUT) 

TA - 25°C TA - MIN to MAX 

'ALS573B SN54ALS573B SN74ALS573B 

II 
:t> 
ren 

tPLH 

tpHL 

tpLH 

tpHL 

tPZH 

tpZL 

tPHZ 

tpLZ 

TYP 

0 Q 
7 

7 

12 
C Q 

12 

5C Q 
9 

11 

5 
OC Q 

7 

~ • ALS580A switching characteristics (see Note 1) 
0-
J> en 
o 
:::;' 
(") 
r::: 
;::;" 
en 

PARAMETER 

tpLH 

tpHL 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

FROM 

IINPUT) 

0 

C 

OC 

OC 

Vcc - 5 V. 
CL = 50 pF. 

TO 
R1 = 5000. 

R2 - 500 II. 
(OUTPUT) 

TA = 25°C 

'ALS580A 

TYP 

0: 
10 

8 

0: 8 

14 

0: 8 

10 

0: 5 

7 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MIN MAX MIN MAX 

2 15 2 14 

2 15 2' 14 

8 25 8 20 

8 20 8 19 

4 21 4 18 

4 21 4 18 

2 12 2 10 

3 18 3 15 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 - 500 II. 

R2 - 500 II, 

TA = MIN to MAX 

SN54ALS580A SN74ALS580A 

MIN MAX MIN MAX 

3 21 3 18 

3 15 3 14 

8 29 8 22 

8 22 8 21 

4 21 4 18 

4 21 4 18 

2 12 2 10 

3 18 3 15 
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SN54AS573. SN54AS580. SN74AS573. SN74AS580 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS573, SN54AS580 . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS573, SN74AS580 ................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS573 SN74AS573 

SN54AS580 SN74AS580 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low~level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl Low-level output current 32 -48 mA 

I 'AS573 5.5 4.5 
tw Pulse duration, enable C high I 'AS580 

ns 
3 2 

tsu Setup time, data before enable el 2 2 ns 

th Hold time, data after enable el 3 3 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS573 SN74AS573 

PARAMETER TEST CONDITIONS SN54AS580 SN74AS580 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ -18mA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, IOH ~ -2 mA VCC- 2 VCC-2 

VOH Vee ~ 4.5 V, IOH ~ -12 mA 2.4 3.2 V 

Vee ~ 4.5 V, IOH ~ -2.6 mA 2.4 3.3 

Vee - 4.5 V, IOl - 32 mA 0.28 0.5 
VOL V 

Vee - 4.5 V, IOl - 48 mA 0.33 0.5 

IOZH Vee ~ 5.5 V, Vo ~ 2.7V 50 50 MA 

IOZl Vee - 5.5 V, Vo - 0.4 V, -50 -50 MA 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 ~A 

III Vee - 5.5 V, VI - 0.4 V -0.5 -0.5 mA 

10' Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 mA 

Outputs high 56 93 56 93 

'AS573 Outputs low 55 90 55 90 

Outputs disabled 65 106 65 106 
lee Vee ~ 5.5 V mA 

Outputs high 62 100 62 100 

'AS580 Outputs low 65 106 65 106 

Outputs disabled 71 115 71 115 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. . 
+ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS573, SN54AS5BO, SN74AS573, SN74AS5BO 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• AS573 switching .characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 
CL - 50 pF. 

PARAMETER 
FROM TO Rl - 500 Il. 

(INPUT) (OUTPUT) R2 - 500 Il. 

TA - MIN to MAX 

SN54AS573 SN74AS573 

tpLH 
0 Q 

tpHL 

II tpLH 
C Q 

tpHL 

tpZH Be Q 
tpZL 

tpHZ 
OC Q 

tpLZ 

l> ,... 
en 
Q) 
:::I • AS5aO switching characteristics (see Note 1) 
C. 

l> en 
PARAMETER 

FROM 
(INPUT) 

TO 

(OUTPUT) 

MIN MAX MIN MAX 

3 9 3 6 

3 7 3 6 

6 14 6 11.5 

4 9 4 7.5 

2 8 2 6.5 

4 11 4 9.5 

2 8 2 6.5 

2 8 2 7 

Vcc - 4.5 V to 5.5 V. 
CL - 50 pF. 
Rl = 500 Il. 

R2 = 500 Il. 

TA - MIN to MAX 

(") 
:::;' 
n 
r:: 
;:::j.' 
en 

SN54AS580 SN74AS580 

MIN 

tpLH 
0 0: 3 

tpHL 3 

tpLH 
C 0: 5 

tpHL 4 

tpZH Be IT 2 

tpZL 4 

tpHZ Be IT 2 

tpLZ 2 

NOTE 1: Load circuit and vo!tage waveforms are shown in Section 1. 
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MAX MIN MAX 

10 3 7.5 

7.5 3 7 

12 5 9 

8.5 4 8 

7.5 2 6.5 

10.5 4 9.5 

7.5 2 6.5 

8 2 7 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 



SN54ALS574A, SN54ALS575A, SN54AS574, SN54AS575 
SN74ALS574A, SN74ALS575A, SN74AS574, SN74AS575 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

• 3-State Buffer-Type Noninverting Outputs 
Drive Bus-Lines Directly 

• Bus-Structured Pinout 

• Buffered Control Inputs 

• 'ALS575A and 'AS575 Have Synchronous 
Clear 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

D2661. JUNE 1982 - REVISED MAY 1986 

SN54ALS574A, SN54AS574 ... J PACKAGE 
SN74ALS574A, SN74AS574 ... OW OR N PACKAGE 

(TOP VIEW) 

SN54ALS574A, SN54AS574 ... FK PACKAGE 

(TOP VIEW) 

description 3 2 1 2019 

These 8-bit registers feature three-state outputs 
designed specifically for bus driving. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight edge-triggered D-type flip-flops enter 
data on the low-to-high transition of the clock. 
The 'ALS575A and 'AS575 may be 
synchronously cleared by taking the CLR input 
low. 

The output-control does not affect the internal 
operation of the flip-flops. Old data can be 
retained or new data can be entered while the 
outputs are in the high-impedance state. 

The SN54ALS' and SN54AS' devices are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS' and SN74AS' devices are 
characterized for operation from O°C to 70°C. 

FUNCTION TABLES 

'ALS574A. 'AS574 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

• ALS575A •• AS575 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

OC CLK 0 Q OC CLR CLK 0 Q 

L t H H L L t X L 

L t L L L H t H H 

L L X 00 L H t L L 

H X X Z L H L X 00 
H X X X Z 

3D • 
4D 5 

18 2Q 

17 30 
50 6 16 40 
6D ~ 7 15 50 
70 P B 14 60 

,?-,~ggg 

SN54ALS575A, SN54AS575 ... JT PACKAGE 
SN74ALS575A. SN74AS575 ... OW OR NT PACKAGE 

(TOP VIEW) 

vcc 
NC 
10 
20 

3D 30 
40 
50 
60 
70 
80 
ClK 
NC 

SN54ALS575A. SN54AS575 ... FK PACKAGE 
SN74ALS575A. SN74AS575 ... FN PACKAGE 

(TOP VIEW) 

4 3 2 1 282726 

2D 25 20 
2' 30 
2> 40 
22 NC 
21 50 

10 20 60 
19 70 

12 13 14 15161718 

NC - No internal connection 

Copyright © 1982. Texas Instruments Incorporated 

II 
II) ... 
'S 
CJ .. 

C3 
en « 
"C 
C 
CO 

en 
..J « 

PRODUCTION DATA doc .... nts conlain information 
currant as of publication date. Products conform 
to s~ifications par the terms of Texas Instruments 
standard warranty. Production prOC8JSing does not 
necessarily includa testing of all parameters. 
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SN54ALS574A, SN54ALS575A, SN54AS574, SN54AS575 
SN74ALS574Ai SN74ALS575A, SN74AS57' SN74AS57~ 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

logic symbols t 

'ALS574A, 'AS574 'AlS575A, 'AS575 

DC DC 

ClK 
ClK 

ClR 

10 
(191 

10 10 10 
20 

(31 (181 20 20 
(41 

3D 
(41 (171 30 3D' (51 

40 
(51 (161 40 40 

(61 

50 
(61 (151 50 50 

171 

60 
(71 (141 60 60 

(81 

70 
(81 (131 70 

(91 
70 

80 
(91 (121 

80 
(101 

80 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 

logic diagrams (positive logic) 

'ALS574A, 'AS574 'AlS575A, 'AS575 

OC .::(2::,1 _____ -<11 

20(3) 
10 (31 

30(41 
20 (41 

40(51 
3D (51 

50 (6) 
40 (61 

60(71 

50 (7) 

70(81 
60 (81 

80(91 

70 
(91 

(221 10 
(211 20 

(201 30 
(191 40 
(181 50 

(171 60 
(161 

70 
(151 80 

Pin numbers shown are for OW, J, and N packages. Pin flumbers shown are for DW, JT, and NT packages. 
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SN54ALS574A, SN54ALS575A, SN74ALS574A, SN74ALS575A 
OCTAL D·TYPE EDGE·TRIGGERED FLIP· FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............. . 
Input voltage ........................ . 
Voltage applied to a disabled 3-state output ........ . 
Operating free-air temperature range: SN54ALS574A, SN54ALS575A .. 

SN74ALS574A, SN74ALS575A 
Storage temperature range ............................ . 

recommended operating conditions 

SN54ALS574A 
SN54ALS575A 

MIN NOM MAX 
Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

VIL Low-level input voltage 0.7 

IOH High-level output current -1 

IOL Low-level output current 12 

fclock Clock frequency 
'ALS574A 0 28 
'ALS575A 0 25 

Pulse duration 
'ALS574A ClK high or low 16.5 

tw 
'AlS575A elK high or low 20 

Setup time Data 15 
tsu 

before CLK! 'ALS575A CLR 15 

Hold time Data 4 
th 

after ClK I 'AlS575A ClR j) 

TA Operating free-air temperature ··55 125 

7V 
7V 

5.5 V 
-55°e to 125°e 

ooe to 70 0 e 
- 65 °e to 150 °e 

SN74ALS574A 
SN7i1ALS575A 

UNIT 
MIN NOM MAX 
4.5 5 5.5 V 

2 V 

0.8 V 

-2.6 rnA 

24 rnA 

0 35 
MHz 

0 30 

14 

16.5 
ns 

15 
ns 

15 

0 

0 
ns 

0 70 DC 

II 
CI) ... 
'5 
(.) .. 
U 
en 
<C 
"C 
C 
CO 

en ..... 
<C 
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SN54ALS574A. SN54ALS575A. SN74ALS574A. SN74ALS575A 
OCTAL D-TVPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

l> 
r
rn 
m 
:::::J 
Co 
l> 
rn 

PARAMETER 

VIK 

VOH 

Val 

loZH 

IOZl 

II 

IIH 

III 

lot 

'AlS574A 

lee 

'AlS575A 

TEST CONDITIONS 

Vee ~ 4.5 V, II ~ -18 mA 

Vee - 4.5 V td 5.5 V, IOH - -0.4 mA 

Vee ~ 4.5 V, IOH ~ -1 mA 

Vee - 4.5 V, IOH - 2.6 mA 

Vee - 4.5 V, IOl - 12mA 

Vee ~ 4.5 V IOl ~ 24 mA 

Vee - 5.5 V, Va - 2.7 V 

Vee ~ 5.5 V, Va - 0.4 V 

Vee - 5.5 V, VI - 7 V 

Vee - 5.5 V, VI - 2.7 V 

Vce - 5.5 V, VI - 0.4 V 

Vee = 5.5 V, Va = 2.25 V 

Outputs high 

Outputs low 

Outputs disabled 
Vee = 5.5 V 

Outputs high 

Outputs low 

Outputs disabled 
("') 
::;;' 
(') 
C 1 All typical values are at Vee ~ 5 V, TA ~ 25°e. 

SN54AlS574A SN74AlS574A 

SN54AlS575A SN74AlS575A UNIT 

MIN Typt MAX MIN Typt MAX 

- 1.2 -1.2 V 

vCC- 2 VCC-2 

2.4 3.3 V 

2.4 3.2 

0.25 0.4 0.25 0.4 
V 

0.35 0.5 

20 20 ~A 

-20 -20 ~A 

0.1 0.1 mA 

20 20 ~A 

-0.2 -0.2 mA 

-30 -112 -30 -112 mA 

11 18 11 18 

17 27 17 27 

17 28 17 28 
mA 

10 17 10 17 

15 24 15 24 

16 30 16 30 

~. ~The output conditions have been chosen to produce a current that closely approximates one half of the true short~circuit output current, lOS. 
CI) 

• ALS574A switching characteristics (see Note 1) 

Vcc - 5'V, 

Cl ~ 50 pF, 

FROM TO 
R1 = 500O, 

PARAMETER R2'; 500O, 
!INPUT) (OUTPUT) 

TA ~ 25°C, 

'AlS574A 

TYP 

f max 50 

tplH 8 
ClK Q 

tpHl 8 

tpZH 
OC 

9 
Q 

tpZl 12 

tpHZ 
OC 

5 
Q 

tplZ 5 

NOTE ',: Load circuit and voltage waveforms are shown in Section 1. 
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INSTRUMENTS 

Vcc = 4.5 V to 5.5 V, 

Cl ~ 50 pF, 

R1 = 500O, 

R2 - 500O, 

TA - MIN to MAX, 

SN54AlS574A SN74AlS574A 

MIN MAX MIN MAX 

28 35 

4 22 4 14 

4 17 4 14 

4 21 4 18 

4 26 4 18 

2 16 2 10 

2 25 2 12 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

UNIT 

MHz 

ns 

ns 

ns 



SN54ALS575A. SN74ALS575A 
OCTAL D·TYPE EDGE·TRIGGERED FLIP·FLOPS WITH 3·STATE OUTPUTS 

. ALS575A switching characteristics (see Note 1) 

Vcc - 5 V, Vcc - 4,5 V to 5,5 V, 

Cl - 50 pF, Cl - 50 pF, 

FROM TO 
R1 - 500 I), R1 - 500 n, 

PARAMETER R2 - 500 n, R2 = 500 n, UNIT 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAX 

'AlS575A SN54AlS575A SN74AlS575A 

MIN TYP MAX MIN MAX MIN MAX 

fmax 40 '50 25 30 MHz 

tplH 8 11 4 15 4 14 
ClK Q ns 

tpHl 9 11,5 4 15 4 14 

tpZH 
OC 

11 14 4 21 4 18 
Q ns 

tpZl 12 15 4 21 4 18 

tpHZ 
DC 

6 8 2 12 2 10 
Q ns 

tplZ 8 11 3 15 3 13 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS574, SN54AS575, SN74AS574, SN74AS575 
OCTAL D-TVPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS574, SN54AS575 . . . . . . . . . . . .. - 55 DC to 125 DC 

SN74AS574, SN74AS575 ................ ooe to 70°C 
Storage temperature range ......................................... - 65 DC to 150 DC 

recommended operating conditions 

SN54AS674 SN74AS574 
SN54AS575 SN74AS575 

MIN NOM MAX MIN NOM 
UNIT 

MAX 
vCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low~level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output curre~lt 32 48 mA 

fclock Clock frequency 0 100 0 125 MHz 

Pulse duration 
CLK high 5 4 

tw 
CLK low 4 2 

ns 

Setup time Data 3 2 
tsu before CLKt I ClR high or low 

ns 
'AS575 6.5 5.5 

Hold time Data 3 2 
th 

after ClK t 'AS575 I ClR 0 0 
ns 

TA Operating free-air temperature -55 125 0 70 °c 
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SN54AS57( SN54AS57t SN74AS57t SN74AS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise 
noted) 

SN54AS574 SN74AS574 

PARAMETER TEST CONDITIONS SN54AS575 SN74AS575 UNIT 

MIN Typt MAX MIN Typt MAX 

V,K Vee ~ 4.5 V, II ~ -18 mA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, IOH ~ -2 mA Vee - 2 Vee" 2 

VOH Vee ~ 4.5 V, 10H ~ -12 mA 2.4 3.2 V 

Vee - 4.5 V, 10H - -15 mA 2.4 3.3 

Vee - 4.5 V, 10l - 32 mA 0.29 0.5 
VOL V 

Vee ~ 4.5 V, 10l ~ 48 mA 0.34 0.5 

10ZH Vee - 5.5 V, Va - 2.7 V 50 50 ~A 

10Zl Vee ~ 5.5 V, Va ~ 0.4 V -50 -50 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7V 20 20 ~A 

III 
oe, elK, elR -0.5 -0.5 

Vee ~ 5.5 V, VI ~ 0.4 V mA 
0 -3 -2 

lot Vee ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 mA 

Outputs high 73 116 73 116 

'AS574 Outputs low 85 134 85 134 

Outputs disabled 84 134 84 134 
mA lee Vee ~ 5.5 V 

Outputs high 78 126 78 126 

'AS575 Outputs low 89 142 89 142 

Outputs disabled 88 142 88 142 

II 
en ... ·S 
(.) .. 

C3 
(/) 

<C 
"0 
C 
CO 

(/) 
...I 

t All typical values are at Vee ~ 5 V, TA ~ 25 De. <C 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC - 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 - 500O, 

PARAMETER 
FROM TO R2 = 500O, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS574 SN74AS574 

SN54AS575 

MIN MAX 

fmax 100 

tPlH 
elK 

3 11 
Any Q 

tpHl 4 11 

tpZH 
oe 

2 7 
Any Q 

tpZl 3 11 

tpHZ 2 7 
oe Any Q 

tplZ 2 7 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN74AS575 

MIN MAX 

125 

3 8 

4 9 

2 6 

3 10 

2 6 

2 6 

UNIT 

MHz 

ns 

ns 

ns 
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SN54ALS576A. SN54ALS577A. SN54AS576. SN54AS577 
SN74ALS576A. SN74ALS577A. SN74AS576. SN74AS577 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

• 3-State Buffer-Type Inverting Outputs Drive 
Bus-Lines Directly 

• Bus-Structured Pinout 

• Buffered Control Inputs 

• 'ALS577A and 'AS577 Have Synchronous 
Clear 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit registers feature three-state outputs 
designed specifically for bus driving. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight-bit edge-triggered D-type flip-flops 
enter data on the low-to-high transition of the 
clock. 

The output control does not affect the internal 
operation of the flip-flops. Old data can be 
retained or new data can be entered while the 
outputs are off. 

The SN54ALS' and SN54AS' devices are 
characterized for operation over the full military 
temperature range of - 55 ac to 125 ac. The 
SN74ALS' and SN74AS' devices are 
characterized for operation from 0 ac to 70 ac. 

02661. DECEMBER 1982 - REVISED MAY 1986 

SN54ALS576A, SN54AS576 ... J PACKAGE 
SN74ALS576A, SN74AS576 ... ow OR N PACKAGE 

(TOP VIEW) 

DC vcc 
10 15 
20 25 

35 
45 

50 55 
60 65 
70 75 

85 
GNO 

SN54ALS576A, SN54AS576 ... FK PACKAGE 

(TOP VIEW) 

3D 4 

4D 5 

50 6 

60 
7D 

3 2 1 20 19 

9 10 11 t~;; 

18 25 
17 35 
16 40. 
15 55 
14 60 

SN54ALS577A, SN54AS577 ... JT PACKAGE 
SN74ALS577A, SN74AS577 ... OW OR NT PACKAGE 

(TqP VIEW) 

CLR vCC 
DC NC 
10 15 
20 25 
3D 35 

40 
55 

60 65 
70 75 
80 85 

CL~ 

GNO NC 

SN54ALS577A. SN54AS577 ... FK PACKAGE 
SN74ALS577A. SN74AS577 ... FN PACKAGE 

(TOP VIEW) 

orul5 u ~UIO 
.... !OU2> z ..... 

• 3 2 1282726 

25 20 
2' 30 
23 40 
22 NC 
21 55 

10 20 65 
19 75 

121314151617 1a 

NC-No internal connection 

PRODUCTION DATA documonts contain inlormation 
current 88 of publication date. Products conform 
to specifications per the terms of T eus Instruments 
standard warranty. Production processing does not 
nacessarily incluile tasting of all parameters. 

. ~i~ Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS576A. SN54ALS577A. SN54AS576. SN54AS577 
SN74ALS~76A. SN74ALS577A. SN74AS576. SN74AS577 
OCTAL D·TVPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

OC 

L 

L 

L 

H 

• logic symbols t 

ClK 

20 

3D 
(41 

40 (51 
50 (51 

so (11 

10 (81 

80 
(91 

ALS576A, AS576 

lEach Flip-Flop} 

INPUTS OUTPUT 

CLK D a 
t H L 

t L H 

L X Cio 
X X Z 

'ALS576A, AS576 

1191 III 
(181 20 
(111 30 

(151 40 

1151 50 

1141 sO 
(131 10 

(121 80 

FUNCTION TABLES 

ALS577A, AS577 

(Each Flip-Flop) 

INPUTS OUTPUT 

OC CLR eLK D 11 
L L t X H 
L H t H L 

L H t L H 

L H L X 00 
H X X X Z 

'ALS577A, 'AS577 

DC 

ClK 

CUi 

10 
20 (41 

3D (5) 

40 (6) 

50 (7) 

so (81 

10 (91 

80 (10) 

1221 10 

(211 2Q 

..... ----1- (201 30 

..... ---~~ (191 40 
I----~~ 1181 50 

r----~~ (111 sil 
I----~~ (151 1Q 

1151 80 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagrams (positive logic) 

'ALS576A, 'AS576 'ALS577A, 'AS577 

OC+11~}~ ____ ~(> ____ -, 
CL K ",11",,1 }'---I)c>-, 

10 12} 11S} lQ 

20 13} I1S} 2Q 

3D 14} (17) 30 (20) 30 

40 IS} 116} 40 11S} 40 

50 16} (15) 50 I1S} 50 

60 (7) 114} 60 (17) 60 

70 IS} 113} 70 11S} 70 

so lSI 1121 SO 1'5} 80 

Pin numbers shown are for OW, J, and N packages. Pin numbers shown are for OW, JT and NT packages. 
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SN54ALS576A, SN54ALS577A, SN74ALS576A, SN74ALS577A 
OCTAL O·TYPE EOGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ..................... . ......... 7V 
Input voltage ................................. . . ........... 7V 
Voltage applied to a disabled 3-state output .. . .. ...... 5.5V 
Operating free-air temperature range: SN54ALS', SN54AS' .. . ... -55·em125·e 

SN74ALS', SN74AS' .... . ....... 0·em70·e 
Storage temperature range ............ . . . . .. - 65·e to 150·e 

recommended operating conditions 

SN54ALS576A SN74ALS576A 

SN54ALS577A SN74ALS577A 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

'AlS576A 0 25 0 30 
fclock Clock frequency MHz 

'ALS577A 0 25 0 30 

eLK high or low' ALS576A 20 16.5 
tw Pulse duration ns 

elK high or low 'ALS577A 20 16.5 

Setup time Data 15 15 
tsu ns 

before elK I elR l'AlS577AI 15 15 

Hold time Data 4 0 
th 

after eLKI eLR I' ALS577 AI 4 0 
ns 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS576A SN74ALS576A 

PARAMETER TEST CONDITIONS SN54ALS577A SN74ALS577A UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ -18 mA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 mA vee - 2 Vee 2 
VOH Vee ~ 4.5 V, 10H ~ -1 mA 2.4 3.3 V 

Vee ~ 4.5 V, 10H ~ -2.6 mA 2.4 3.2 

Vee ~ 4.5 V, 10L ~ 12 mA 0.25 0.4 0.25 0.4 
Val V 

Vee ~ 4.5 V, 10L ~ 24 mA 0.35 0.5 

10ZH Vee ~ 5.5 V, Va ~ 2.7 V 20 20 "A 
10Zl Vee ~ 5.5 V, Va ~ 0.4 V -20 -20 "A 
II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 "A 
III Vee ~ 5.5 V, VI ~ 0.4 V -0.2 -0.2 mA 

lot Vee ~ 5.5 V, Va = 2.25 V -30 -112 -30 - 112 mA 

I Outputs high 10 18 10 18 

lee Vee ~ 5.5 V I Outputs low 15 24 15 24 mA 

r Outputs disabled 16 30 16 30 

tAil typical values are at Vee = 5 V, TA = 25°e. 
:tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS576A, SN54ALS577A, SN74ALS576A, SN74ALS577A 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

'ALS576A switching characteristics (see Note 1) 

Vcc ~ 5 V, Vcc ~ 4.5 V to 5.5 V, 

CL ~ 50 pF, CL ~ 50 pF, 

FROM TO 
R1 ~ 500 0, R1 ~ 500 0, 

PARAMETER R2 ~ 500 0, R2 ~ 500 0, UNIT 
(lNPUTI (OUTPUT) 

TA ~ 25°C TA ~ MIN to MAX 

'ALS576A SN54ALS576A SN74ALS576A 

TYP MIN MAX MIN MAX 

fmax 50 25 30 MHz 

II 
tpLH 

AnyQ 
9 4 15 4 14 

elK ns 
tpHl 9 4 15 4 14 

tpZH DC AnyQ 
11 4 21 4 18 

21 
ns 

tpZl 11 4 4 18 

tpHZ oe Any Q 'ALS576 6 2 12 2 10 
ns 

tplZ Any Q 8 3 17 3 15 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

'ALS577 A switching characteristics (see Note 1) 

VCC ~ 5 V, VCC ~ 4.5 V to 5.5 V, 

CL ~ 50 pF, Cl ~ 50 pF, 

FROM TO 
R1 ~ 500 0, R1 ~ 5000, 

PARAMETER R2 ~ 5000, R2 ~ 500 0, UNIT 
(lNPUTI (OUTPUT) 

TA ~ 25°C TA ~ MIN to MAX 

'ALS577A SN54ALS577A SN74ALS577A 

MIN TYP MAX MIN MAX MIN MAX 

fmax 40 50 25 30 MHz 

tPlH AnyQ 
9 11 4 15 4 14 

elK ns 
tpHl 9 11.5 4 15 4 14 

tpZH 
oe AnyQ 

11 15 4 21 4 18 

4 21 18 
ns 

tpZl 11 15 4 

tpHZ DC Any Q 'ALS577 6 8 2 12 2 10 
ns 

tPLZ Any Q 8 12 3 17 3 15 

NOTE 1: load circuit and voltage waveforms are shown in Section 1. 
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SN54AS576, SN54AS577, SN74AS576, SN74AS577 
OCTAL D·TYPE EDGE·TRIGGERED FLOP.fLOPS WITH 3·STAH OUTPUTS 

recommended operating conditions 

SN54AS576 SN74AS576 

SN54AS577 SN74AS577 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current - 12 15 mA 

10l Low-level output current 32 48 mA 

fclock Clock frequency 0 100 0 125 MHz 

elK high 5 4 
tw Pulse dUration ns 

elK low 4 2 

Setup time Data 3 2 
tsu os 

before elK I elR ('AS5771 6.5 5.5 

Hold time Data 3 2 
th ns 

after elK I elR ('AS5771 0 0 

TA Operating free-air temperature - 55 125 0 70 "e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS576 SN74AS576 

PARAMETER TEST CONDITIONS SN54AS577 SN74AS577 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee 4.5 V. II - ·-18 mA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, 10H ~ 2 mA Vee -2 Vee - 2 

VOH Vee 4.5 V. 10H 12 mA 2.4 3.2 V 

Vee - 4.5 V. 10H - -15 mA 2.4 3.3 

Vee ~ 4.5 V, 10l ~ 32 mA 0.29 0.5 
VOL V 

Vee ~ 4.5 V 10l ~ 48 mA 0.33 0.5 

10ZH Vee - 5.5 V, VO-2.7V 50 50 MA 

10Zl Vee ~ 5.5 V, Vo ~ 0.4 V - 50 - 50 IIA 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 IIA 

D -3 -2 
III Vee ~ 5.5 V, VI ~ 0.4 V mA 

All other -0.5 -0.5 

10 1 Vee ~ 5.5 V, Vo ~ 2.25 V - 30 -112 -30 - 112 mA 

Outputs high 77 125 77 125 

'AS576 Outputs low 84 135 84 135 

Outputs disabled 84 135 84 135 
ICC Vee ~ 5.5 V mA 

Outputs high 78 126 78 126 

'AS577 Outputs low 76 123 76 123 

Outputs disabled 88 142 88 142 

t All typical values are at Vee -'--- 5 V, TA = 25 DC 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS576, SN54AS577, SN74AS576, SN74AS577 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

Rl = 5000. 

FROM TO R2 - 5000. 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS576 SN74AS576 

SN54AS577 SN74AS577 

MIN MAX MIN 

fmax '100 125 

tplH 
Any 0: 3 11 3 

elK 
tpHl 4 11 4 

tpZH 
oe Any Q 

2 7 2 

tpZl 3 11 3 

tpHZ 
oe Any 0: 2 7 2 

tplZ 2 7 2 

m NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS580, SN54AS580, SN74ALS580, SN74AS580 
OCTAL O-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

02661, DECEMBER 1982 - REVISED MAY 1986 

• 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Choice of True or Inverting Logic 

'ALS573, 'AS573 
'ALS580, 'AS580 

True Outputs 
Inverting Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas' Instruments Quality and 
Reliability 

For complete information on the SN54ALS580, 
SN54AS580, SN74ALS580 and SN74AS580, see 
page 2-435, 

SN54AlS580, SN54AS580 . , , J PACKAGE 
SN74AlS580, SN74AS580 ... OW OR N PACKAGE 

(TOP VIEWI 

oe Vee 
1D 1Q 
2D 2Q 
3D 3Q 
4D 4Q 
5D 5Q 
6D 6Q 
7D 7Q 
8D 8Q 

GND e 

SN54AlS580, SN54AS580 , , , FK PACKAGE 

(TOPVIEWI 

u 
~ ~Ig ~19 

3 2 1 2019 

18 

5 17 

6 16 

7 15 

8 14 

9 1011 1213 

00 ulOIO 
COZ CDr-

(!) 

PRODUCTION DATA documents contain information 
currant 8S of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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• Bus Transceivers/Registers 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True and Inverting Data Paths 
• AlS614 . . . Inverting logic 
• AlS615 . . . True logic 

• Package Options Include Plastic "Small 
Outline" Packages. Both Plastic and 
Ceramic Chip Carriers. and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices consist of bus transceiver circuits. 
D-type flip-flops. and control circuitry arranged 
for multiplexed transmission of data directly from 
the data bus or from the internal storage 
registers. Enable GAB and GBA are provided to 
control the transceiver functions. SAB and SBA 
control pins are provided to select whether real
time or stored data is transferred. The circuitry 
used for select control will eliminate the typical 
decoding glitch that occurs in a multiplexer 
during the transition between stored and real
time data. A low input level selects real-time 
data. and a high selects stored data. The 
following examples demonstrate the four 
fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers. 

Data on the A or B data bus. or both. can be 
stored in the internal D flip-flops by low-to-high 
transitions at the appropriate clock pins (CAB or 
CBAI regardless of the select or enable control 
pins. When SAB and SBA are in the real-time 

SN74ALS614. SN74ALS615 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 
D2915. JANUARY 1986 

OW OR NT PACKAGE 
(TOP VIEW) 

CAB VCC 
SAB CBA 
GAB SBA 

A1 GBA 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
AS B7 

GND B8 

A1 5 

A2 6 

A3 
NC 8 

A4 9 
A5 10 

A6 11 

FN PACKAGE 
(TOP VIEW) 

CIlCllCll U<!<! 
<!<!<!UUCIlCll 
(.?UJuz>UUJ 

4 3 2 1 28 27 26 

12 13 14 15 16 17 18 

25 

24 

23 

22 

21 

20 

19 

NC - No internal connection 

GBA 
B1 
B2 
NC 
B3 

transfer mode. it is also possible to store data without using the internal D-type flip-flops by simultaneously 
enabling GAB and GBA. In this configuration each output reinforces its input. Thus. when all other data 
sources to the two sets of bus lines are at high impedance. each set of bus lines will remain at its last state. 

The -1 versions of the SN74AlS614 and SN74AlS615 are identical to the standard versions except that 
the recommended maximum IOl is increased to 48 milliamperes. 

The SN74AlS614 and SN74AlS615 are characterized for operation from ODC to 70 DC. 

Copyright © 1986, Texas Instruments Incorporated 
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SN74ALS614, SN74ALS615 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN·COLLECTOR OUTPUTS 

<I: 

'" :::> 

'" 

~ 
GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA 

2-458 

L L X X X L 

GAB 
X 
L 
L 

REAL· TIME TRANSFER 
BUS B TO BUS A 

'-v--' 
GBA CAB CBA SAB 

H t X X 
X X t X 
H t X 

STORAGE FROM 
A AND/OR B 

SBA 
X 
X 
X 

H 

GAB 

H 
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GBA CAB CBA SAB 
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SN74ALS614. SN74ALS615 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH OPEN·COLLECTOR OUTPUTS 

. FUN CTiON TABLE 

INPUTS DATA 1/0 OPERATION OR FUNCTION 

GAB GBA CAB CBA SAB SBA A1 THRU AB B1 THRU B8 SN74ALSS14 SN74ALSSIS 

L H H or L H or L X X Isolation Isolation 

L H t t X X 
Input Input 

Store A and B Data Store A and B Data 

X H t H or L X X Input Unspecified t Store A, Hold B Store A. Hold B 

H H t t X* X Input Output Store A in both registers Store A in both registers 

L X H or L t X X Unspecified t Input Hold A, Store B Hold A, Store B 

L L t t X xt Output Input Store 8 in both registers Store B in both registers 

L L X X X L Real-Time B Data to A Bus Real-Time B Data to A bus 

L L X H or L X H 
Output Input 

Stored B Data to A Bus Stored B data to A Bus 

H H X X L X Real-Time A Data to B Bus Real-Time A Data to B Bus 

H H H or L X H X 
Input Output 

Stored A Data to B Bus Stored A Data to B Bus 

Stored A Data to B Bus and Stored A Data to B Bus and 
H L H or L H or L H H Output Output 

Stored B Data to A Bus Stored B Data to A Bus 

t The data output functions may be enabled or disabled by various signals at the GAB or GSA inputs. Data input functions are always 
enabled. i.e., data at the bus pins will be stored on every low-ta-high transition on the clock inputs, 

+: Select control L: clocks can occur simultaneously. 
Select control = H: clocks must be staggered in order to load both registers. 

logic symbols t 

SN74ALSS14 SN74ALSSIS 

GBA 
1211 

ENI [BAI GBA 
1211 

ENI [BAI 
GAB 

(31 
EN2 [ABI 131 

GAB EN2 [ABI 
CBA 

1231 
C4 1231 

C4 CBA 
SBA 

1221 
G5 1221 

SBA G5 
CAB 111 C6 111 C6 CAB 
SAB 

121 
G7 121 

SAB G7 

141 1201 
141 

(201 
Bl Bl Al A1 

" 
151 7 (191 151 7 (191 

A2 B2 A2 B2 

161 (181 161 (181 
A3 B3 A3 B3 

(7) (171 171 1171 
A4 B4 A4 84 

IBI 116) 181 (161 
AS B5 AS B5 

191 1151 (9) (151 
A6 B6 A6 B6 

(101 (14) (101 (141 
A7 B7 A7 B7 

1111 (131 Ill) 1131 
A8 B8 A8 B8 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for DW and NT packages. 
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SN74ALS614, SN74ALS615 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN·COLLECTOR OUTPUTS 

logic diagrams (positive logic)· 

SN74ALS614 

Al 

v 
TO 7 OTHER CHANNELS 

SN74ALS615 

141 
Al_+-I-+-~ 

TO 7 OTHE~ CHANNELS 

Pin numbers shown are for OW and NT packages. 
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SN74ALS614, SN74ALS615 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range .................................... " ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

MIN NOM MAX UNIT 

vee Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

VOH High-level output voltage 5.5 V 

10L Low-level output current 
24 

48 t 
mA 

eBA or eAB high 16.5 
tw Pulse duration ns 

eBA or eAB low 16.5 

tsu Setup time before eABI or eBAI A or B 10 ns 

th Hold time after eABI or eBA I A or B 0 ns 

TA Operating free-air temperature 0 70 °e 

tThe extended condition applies if Vee is maintained between 4.75 V and 5.25 V. The 48-mA limit applies for the SN74ALS614-1 and 
SN74ALS615-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN Typf MAX UNIT 

VIK Vce = 4.5 V, II = -18 mA -1.2 V 

10H Vee = 4.5 V, VOH = 5.5 V 0.1 mA 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 

VOL Vee = 4.75 V, 10L = 24 mA 

(lOL = 48 mA for -1 versions) 
0.35 0.5 

V 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 
II mA 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 

Control inputs 20 
IIH 

A or B ports§ 
Vee = 5.5 V, VI = 2.7 V 

20 
~A 

Control inputs -0.2 
IlL A or B ports§ 

Vee = 5.5 V, VI = 0.4 V mA 
-0.2 

Outputs high 52 60 
'ALS614 mA 

Outputs low 57 70 
let Vee = 5.5 V 

Output high 40 60 
'ALS615 mA 

Output low 48 72 

f All typical values are at Vee = 5 V, TA = 25°e. 
§ For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
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SN74ALS614, SN74ALS615 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN·COLLECTOR OUTPUTS 

SN74ALS614 switching characteristics (see Note 11 

PARAMETER 
FROM TO 

IINPUT) (OUTPUT) 

MIN 

tpLH 
CBA or CAB A or B 

tpHL 

tpLH 
A or B B or A 

tpHL 

tpLH SBA or SAB 
A or 8 

tpHL (with A or B high) 

tPLH SBA or SABt 
A or B 

tpHL (with A or B low I 

tpLH 
GBA or GAB A or B 

tPHL 

§ SN74ALS615 switching characteristics (see Note 11 
Co 

» 
t/) 
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PARAMETER 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tPLH 

tpHL 

tpLH 

tpHL 

FROM 

IINPUT) 

CBA or CAB 

A or B 

SBA or SAB 

(with A or B highl 

SBA or SABt 

(with A or Blow) 

GBA or GAB 

TO 

(OUTPUT) 

MIN 

AorB 

B or A 

A or B 

A or B 

A or B 

Vee - 5 V. Vee - 4.5 V to 5.5 V. 

eL - 60 pF. CL - 50 pF. 

RL - 680 n. RL - 680 n. 

TA - 25°C TA - ooe to 70 0 e 

TYP MAX MIN MAX 

37 52 20 64 

14 19 6 20 

31 42 14 51 

6 10 2 12 

35 47 19 58 

12 20 5 22 

35 47 19 58 

12 20 5 22 

16 22 9 27 

12 18 6 22 

Vce - 5 v. vec - 4.5 V to 5.5 V. 

CL - 50 pF. eL - 50 pF. 

RL - 680 n. RL - 680 D. 

TA - 25 0 e TA - ooe to 70 0 e 

TYP MAX MIN MAX 

33 50 19 64 

14 20 6 22 
28 44 12 56 

11 17 4 20 

35 50 19 62 

15 22 5 25 

35 50 19 62 

15 22 5 25 

17 23 6 27 

14 20 6 24 

tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617 
16-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

• Detects and Corrects Single-Bit Errors 

• Detects and Flags Dual-Bit Errors 

• Built-In Diagnostic Capability 

• Fast Write and Read Cycle ProceSSing 
Times 

• Byte-Write Capability 

, • 'Dependable Texas Instruments Quality and 
Reliability 

OUTPUT 

3·Stat. 
Open-Collector 

description 

The 'ALS616 and 'ALS617 are 16-bit parallel 
error detection and correction circuits in 40-pin, 
600-mil packages. The EDACs use a modified 
Hamming code to generate a 6-bit check word 
from a 16-bit data word. This check word is 
stored along with the data word during the 
memory write cycle. During memory read cycles, 
the 22-bit words from memory are processed by 
the EDACs to determine if errors have occurred 
in memory. 

Single-bit errors in the 16-bit data word are 
flagged and corrected .. Single-bit errors in the 
6-bit check word are flagged, but the data word 
will remain unaltered, The 6-bit error syndrome 
code will pinpoint the error-generating location. 

Dual-bit errors are flagged but not corrected, 
These errors may occur in any two bits of the 
22-bit word from memory. The gross-error 
condition of all lows or all highs from memory 
will be detected. Otherwise, errors in three or 
more bits of the 22-bit word are beyond the 
capabilities of these devices to detect. 

Read-modify-write (byte-control) operations can 
be performed with the 'ALS616 and 'ALS617 
EDACs by using output latch enable, LEDBO, and 
individual OEBO and OEB1 byte control pins, 

Diagnostics are performed on the EDACs by 
controls 'and interna,l paths that allow the user 
to read the contents of the DB and CB input 
latches. These will determine if the failure 
occurred in memory or in the EDAC, 

02840, APRIL 1984-REVISED MAY 1986 

SN54ALS616, SN54ALS617 ... JD PACKAGE 
SN74ALS616, SN74ALS617 ... JD OR N PACKAGE 

(TOP VIEW) 

LEDBO VCC 
MERR S1 

ERR SO 
NC NC 
NC NC 
NC NC 

GND GND 
NC DB15 

DBO DB14 
DB1 OEB1 

OEBO DB13 
DB2 DB12 
DB3 DB11 
DB4 DB10 
DB5 DB9 
DB6 DBS 
DB7 CBO 
CB5 CB1 
CB4 CB2 

OECB CB3 

SN74ALS616, SN74ALS617 ... FN PACKAGE 

7 
8 
9 

DB1 10 
OEBO 11 

12 
13 
14 
15 
16 
17 

(TOP VIEW) 

0: aJ U 
1
0: 1° U U U I~ !;g 5l U ~ 0 U U 
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6 5 4 3 2 1 44 43 42·41 40 
39 
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34 
33 
32 
31 
30 
29 

1819202122232425262728 

ZaJaJaJUaJaJaJaJaJZ U .... LO<tlaJ(')N~OOOU 
ClUU~UUUUCl 

NC - No internal connection 

NC 
GND 
DB15 
DB14 
OEB1 
DB13 
DB12 
DB11 
DB10 
DB9 
NC 

The SN54ALS616 and SN54ALS617 are characterized for operation over the full military temperature range 
of - 55°C to 125°C. The SN74ALS616 and SN74ALS617 are characterized for operation from OOC to 
70°C. 

Copyright © 1984, Texas Instruments Incorporated 
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617 
16·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 1. WRITE CONTROL FUNCTION 

CB 
MEMORY EDAC CONTROL DB CONTROL DB OUTPUT LATCH ERROR FLAGS 

DATA 1/0 
OEBO & OEBl LEDBO 

CHECK 1/0 CONTROL 
ERR MERR CYCLE FUNCTION Sl SO 

OECB 

Generate Output 
Write L L Input H X 

check bits t 
L H H 

check word 

tSee Table 2 for details on check bit generation. 

memory write cycle details 

During a memory write cycle, the check bits (CBO thru CB5) are generated internally in the EDAC by six 
a-input parity generators using the 16-bit data word as defined in Table 2. These six check bits are stored 
in memory along with the original 16-bit data word. This 22-bit word will later be used in the memory 
read cycle for error detection and correction. 

TABLE 2. PARITY ALGORITHM 

CHECK WORD 16-BIT DATA WORD 

BIT 15 14 13 12 11 10 9 B 7 6 5 4 3 2 1 0 

CBO X X X X X X X X 

CB1 X X X X X X X X 

CB2 X X X X X X X X 

CB3 X X X X X X X X 

CB4 X X X X X X X X 

CB5 X X X X X X X X 

The six check bits are parity bits derived from the matrix of data bits as indicated by "X" for each bit. 

error detection and correction details 

During a memory read cycle, the 6-bit check word is retrteved along with the actual data. In order to be 
able to determine whether the data from memory is acceptable to use as presented to the bus, the error 
flags must be tested to determine if they are at the high level. 

The first case in Table 3 represents the normal, no-error conditions. The EDAc presents highs on both 
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal 
for a correctable error, and the EDAC should be sent through the correction cycle. The last three cases 
of double-bit errors will cause the EDAC to signal lows on both ERR and MERR. which is the interrupt 
indication for the CPU. 

TABLE 3, ERROR FUNCTION 

TOTAL NUMBER OF ERRORS ERROR FLAGS 
DATA CORRECTION 

16-BIT DATA WORD 6-BIT CHECK WORD ERR MERR 

0 0 H H Not applicable 

1 0 L H Correction 

0 1 L H Correction 

1 1 L L Interrupt 

2 0 L L Interrupt 

0 2 L L Interrupt 
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MEMORY EDAC CONTROL 

CYCLE FUNCTION Sl 

Read Read & flag H 

Latch input 

Read data & check H 

bits 

Output 

corrected data 
Read H 

and 

syndrome bits 

tSee Table 3 for error description. 
tSee Table 5 for error location. 

SO 

L 

H 

H 

SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617 
16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 4. READ. FLAG. AND CORRECT FUNCTION 

CB 
DB CONTROL DB OUTPUT LATCH ERROR FLAGS 

DATA I/O 
OEBO & OEBl LEDBO 

CHECK I/O CONTROL 
ERR MERR 

OECB 

Input H X Input H Enabled t 

Latched Latched 

input H L input H Enabled t 

data check word 

Output Output 

corrected L X syndrome L Enabled t 

data word bits' 

Error detection is accomplished as the 6-bit check word and the 16-bit data word from memory are applied 
to the internal parity generators/checkers. If the parity of all six groupings of data and check bits are correct, 
it is assumed that no error has occurred and both error flags will be high. 

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error 
flag or flags will be set low. The two-bit error is not correctable since the parity tree can only identify 
single-bit errors. Both error flags are set low when any two-bit error is detected. 

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error, 
or an' uncorrectable error has occurred and will produce erroneous results in all three cases. It should be 
noted that the gross-error conditions of all highs will be detected. 

As the corrected word is made available on the data I/O port (DBO thru DB15), the check word I/O port 
(CBO thru CB5) presents a 6-bit syndrome error code. This syndrome code can be used to locate the bad 
memory chip. See Table 5 for syndrome decoding. 
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617 
16-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 5. SYNDROME DECODING 

SYNDROME BITS SYNDROME BITS 
ERROR 

SYNDROME BITS SYNDORME BITS 

5 4 3 2 
ERROR 

1 0 5 4 3 2 1 0 5 4 3 2 1 0 
ERROR 

5 4 3 2 1.0 
ERROR 

L L L L L L 2-bit L H L L L L unc H L L L L L unc H H L L L L 2-bit 

L L L L L H unc L H L L L H 2-bit H L L L L H 2-bit H H L L L H DBB 

L L L L H L unc L H L L H L 2-bit H L L L H L 2-bit H H L L H L unc 

L L L L H H 2-bit L H L L H H DB5 H L L L H H DB15 H H L L H H 2-bit 

L L L H L L unc L H L H L L 2-bit H L L H L L 2-bit H H L H L L DB9 

L L L H L H 2-bit L H L H L H DB4 H L L H L H DB14 H H L H L H 2-bit 

L L L H H L 2-bit L H L H H L DB3 H L L H H L DB13 H H L H H L 2-bit 

L L L H H H unc L H L H H H 2-bit H L L H H H 2-bit H H L H H H CB3 

L L H L L L unc L H H L L L 2-bit H L H L L L 2-bit H H H L L L unc 

L L H L L H 2-bit L H H L L H DB2 H L H L L H DB12 H H H L L H 2-bit 

L L H L H L 2-bit L H H L H L DB1 H L H L H L DB11 H H H L H L 2-bit 

L L H L H H DB7 L H H L H H 2-bit H L H ~ H H 2-bit H H H L H H CB2 

L L H H L L 2-bit L H H H L L DBO H L H H L L DB10 H H H H L L 2-bit 

L L H H L H unc L H H H L H 2-bit H L H H L H 2-bit H H H H L H CB1 

L L H H H L DB6 L H H H H L 2-bit H L H H H L 2-bit H H H H H L CBO 

L L H H H H 2-bit L H H H H H CB5 H L H H H H CB4 H H H H H H none 

CB X = error in check bit X 
DB Y = error in data bit Y 
2-bit = double-bit error 
unc = uncorrectable multibit error 

read-modify-write (byte control) operations 

The 'ALS616 and 'ALS617 devices are capable of byte-write operations. The 22-bit word from memory 
must first be latched into the DB and CB input latches. This is easily accomplished by switching from the 
read and flag mode (S1 = H, SO = L) to the latch input mode (S1 = H, SO = HI. The EDAC will then 
make any corrections, if necessary, to the data word and place it at the input of the output data latch. 
This data word must then be latched into the output data latch by taking LEDBO from a low to a high. 

Byte control can now be employed on the data word through the OEBO or OEB1 controls. OEBO controls 
DBO-DB7 (byte 0), OEB1 controls DB8-DB15 (byte 1). 

Placing a high on the byte control will disable the output and the user can modify the byte. If a low is 
placed on the byte control, then the original byte is allowed to pass onto the data bus unchanged. If the 
original data word is altered through byte control, a new check word must be generated before it is written 
back into memory. This is easily accomplished by taking control S1 and SO low. Table 6 lists the read
modify.-write functions. 
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MEMORY 

CYCLE 
EDAC FUNCTION 

Read Read & Flag 

Read 
Latch input data 

& check bits 

Latch corrected 

Read data word into 

output latch 

Modify appropriate 

Modifyl byte or bytes & 

write generate new 

check word 

SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617 
16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 6. READ· MODIFY-WRITE FUNCTION 

DB OUTPUT 
CONTROL 

BYTEn t OEBnt 
CB ERROR FLAG 

LATCH CHECK 1/0 
ERR MERR 51 50 

LEDBO 
CONTROL 

H L Input H X Input H Enabled 

Latched Latched 

H H Input H L input H Enabled 

data check word 

Latched Hi-Z H ---- ----
H H 

output 
H H 

Output 
Enabled 

data Syndrome L 

word bits 

Input 

modified H 

BYTEO Output 
L L f---- --- H L H H 

Output check word 

unchanged L 

BYTEO 

tOEBO controls OBO-OB7 (BYTEOJ. 'OEB1 controls OB8-0B15 (BYTE1) 

diagnostic operations 

The' AL5616 and' AL561 7 are capable of diagnostics that allow the user to determine whether the EDAC 
or the memory is failing. The diagnostic function tables will help the user to see the possibilities for diagnostic 
control. 

In the diagnostic mode (51 = L, SO = H). the checkword is latched into the input latch while the data 
input latch remains transparent. This lets the user apply various data words against a fixed known 
checkword. If the user applies a diagnostic data word with an error in any bit location, the ERR flag should 
be low. If a diagnostic data word with two errors in any bit location is applied, the MERR flag should be 
low. After the checkword is latched into the input latch, it can be verified by taking OECB low. This outputs 
the latched check word. The diagnostic data word can be latched into the output data latch and verified 
via the LEDBO control pi~. By changing from the diagnostic mode (51 = L, SO = H), the user can verify 
that the EDAC will correct the diagnostic data word. Also, the syndrome bits can be produced to verify 
that the EDAC pinpoints the error location. Table 7 lists the diagnostic functions. 
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SN54ALS616. SN54ALS617. SN74ALS616. SN74ALS617 
16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 7. DIAGNOSTIC FUNCTION 

DB BYTE DB OUTPUT 
CONTROL 

EDAC FUNCTION DATA 1/0 CONTROL LATCH CHECK 1/0 
S1 SO 

OEBn LEDBO 

Read & flag H L 
Input correct 

data word 
H X 

Input correct 

check bits 

Latch input check 
Input Latched 

word while data 
L H diagnostic H L input 

input latch remains 
data word t check bits 

transparent 

Latch diagnostic Input Output latched 

data word into L H diagnostic H H check bits 

output latch data word t r-.----
Hi-Z 

Latched Output 
Latch diagnostic 

input syndrome 
data word into H H H H 

diagnostic bits 
input latch 

data word 
1-.----

Hi-Z 

Output diagnostic Output 
Output 

syndrome 
data word & H H diagnostic L H 

bits 
syndrome bits data word -.----

Hi-Z 

Output corrected Output Output 

diagnostic data 
H H 

corrected 
L L 

syndrome 

word·& output diagnostic bits 

syndrome bits data word 
-,----

Hi-Z 

CB 
ERROR FLAGS 

CONTROL 
ERR MERR 

OECB 

H H H 

H Enabled 

L 
Enabled 

--H"'"--

L 
Enabled 

--H'--

L 
Enabled 

-'--
H 

L 
Enabled 

- -H--

~ tOiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic 
data word will contain errors in two bit locations. 
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SN54ALS616, SN54ALS617, SN74ALS616, SN74ALS617 
16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

logic diagram (positive logic) 

DECODER 

XIY 0 

0 

so - 1 3 

1 

SI - 2 3 

2 

LATCHES -
- Cl 

6 6 
CBO-C B5 lD 

MUX 

BUFFERS ~ 1~ GO 

~ '-- Gl 

4-* 
6 6 

0 

OE CB EN 
LATCHES 

'---
'-- Cl 

DB7 
8 ~ lD DBO-

OB8·D B15 
8 

lD 

8, 8 BUFFERS 

<J 

o EBO EN LATCHES 

'-- * ~ 16 
Bl lD 

~ r< Cl 

OE 

BO 

.' ALS616 has 3-state ('V) check-bit and data outputs. 
'ALS617 has open-collector( Q) check-bit and data outputs. 

SYNDROME 
GENERATOR 

L, r--::;-
6 I ;;'1 

~ h I 

h 
CHECK-BIT ~ h r-- GENERATOR 

'"" '"" ~ 
~ 

[6 X-OR] 
'---

6 ... 

ERROR 
DETECTOR 

- EN ERROR b-- ERR 

6/. MUL TI-ERROR I>-- MEiiR , 

16 

8IT-IN-
ERROR 

ERROR DECODER 
CORRECTOR 

=1 ..... EN 

- ~ 

~ 16 ... 

16 

[16 X-OR] 
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SN54ALS616,SN54ALS617, SN74ALS616, SN74ALS617 
16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: eB and DB .................................................... 5.5 V 

All others. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating case temperature range SN54ALS616, SN54ALS617, ........... -55°e to 125°e 
Operating free-air temperature range, SN74ALS616, SN74ALS617 . . . . . . . . . . . . . .. 0 °e to 70 °e 
Storage temperature range ......................................... - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS616 SN74ALS616 
SN54ALS617 SN74ALS617 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage DB or CB l'AL5617 5.5 5.5 V 

ERR or MERR -0.4 -0.4 
IOH High-level output current 

DB or CB l'AL5616 
mA 

-1 -2.6 

ERR or MERR 4 8 
IOL Low-level output current 

DB or CB 12 24 
mA 

tw Pulse duration LEDBO low 45 25 ns 
(I) Data and check word before SOt 

15 12 
(51 ~H) 

(2) SO high before LEDBO! (5 1 ~ H) t 45 45 

(3) LEDBO high before the earlier of 
0 a 

501 or 511 t 

(4) LEDBO high before 511 (SO ~ H) 0 0 
tsu Setup time 

Diagnostic data word before S 1 i 
ns 

(5) 
28 12 

(50~H) 

(6) Diagnostic check word before the 

later of 511 or SOl 
15 12 

(7) Diagnostic data word before 
20 

LEDBOI (51 ~L and 50~H)t 35 

(8) Read-mode. SO low and 51 high 35 30 

(9) Data and check word after SO! 
20 . 15 

(51 ~H) 

(10) Data word after 511 ISO ~ H) 20 15 
th Hold time ns 

(II) Check word after the later of 
20 15 

511 or SO! 

(12) Diagnostic data word after 
a 0 

LEDBO! 151 ~L. 50~H)t 

teorr Correction time (see Figure 1) 70 65 ns 

TC Operating case temperature -55 125 °c 
TA Operating free-air temperature a 70 °c 

tThese times ensure that corrected data is saved in the output data latch. . 
:i:These times ensure that the diagnostic data word is saved in the output data latch. 
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SN54ALS616, SN74ALS616 
16-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

• ALS616 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS616 SN74ALS616 

UNIT 
MIN Typt MAX MIN Typt MAX 

VIK Vcc = 4.5 V, II = -18 mA -1.5 -1.5 V 

All outputs Vcc - 4.5 V to 5.5 V, IOH - -0.4 mA Vee- 2 Vee- 2 

VOH Vcc = 4.5 V, IOH - -1 mA 2.4 3.3 V 
DB or CB 

10H = -2.6 mA Vec = 4.5 V, 2.4 3.2 

ERR orMEl'iR 
VCC = 4.5 V, 10H = 4 mA Q.25 0.4 0.25 0.4 

VCC = 4.5 V, 10L - B mA 0.35 0.5 
VOL V 

VCC = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
DB or CB 

VCC - 4.5 V, 10L - 24 mA 0.35 0.5 

50 or 51 VCC - 5.5 V, VI - 7 V 0.1 0.1 
II mA 

DB or CB VCC = 5.5 V, VI - 5.5 V 0.1 0.1 

50 or 51 
Vce = 5.5 V, VI = 2.7 V 

20 20 
~A IIH 

DB or CB* 20 20 

50 or 51 -0.4 -0.4 
IlL 

DB or CB* 
VCC = 5.5 V, VI = 0.4 V mA 

-0.1 -0.1 

10§ Vce = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

ICC VCC = 5.5 V See Note 1 110 190 110 170 mA 

II) ... 
'S 
~ 

C3 
o 
ct 

tAli typical values are at VCC = 5 V, TA = 25°C. "C 
*For 1/0 ports, the parameters IIH and IlL include the off-state output current. C 
§rhe output conditions have been chosen to produce a current that closely approximates one half of the true shart-circuit output current, lOS- ca 
NOTE 1: ICC is measured with 50 and 51 at 4.5 V and all CB and DB pins grounded. 0 

'ALS616 switching characteristics. Vee = 4.5 V to 5,5 V. eL - 50 pF. Te - -55°e to 125°e for 
SN54ALS616. TA - ooe to 70 0 e for SN74ALS616 

PARAMETER 
FROM TO 

liN PUT) (OUTPUT) 

DB and CB ERR 
tpd 

DB ERR 

DB and CB MERR 
tpd 

DB MERR 

tpd 50. and 511 CB 

tpd DB CB 

tpd LEDBO. DB 

tpd 511 CB 

ten OECB. CB 

tdis OECBt CB 

ten DEBO and DEBl. DB 

tdis DEBO and DEBlt DB 

PRDDUCTIOIII DATA documentl c.ntlin Informltion 
current 81 at publication datI. Products conform to 
speclflcatioDs per the terms of Taxas Instruments 

TEST CONDITIONS 
SN54ALS616 SN74ALS616 

UNIT 
MIN MAX MIN MAX 

51 =H, 50=L, RL =500!l 10 43 10 40 

51 =L, 50=H, RL=500!l 10 43 40 
ns 

10 

51 =H, 50=L, R =500!l 15 65 15 55 

51 =L, 50=H, RL=500!l 15 65 
ns 

15 55 

Rl-R2-500 !l 10 60 10 49 ns 

51-L, 50-L, Rl-R2-500!l 10 60 10 49 ns 

51 =X, SO=H, Rl =R2=500!l 7 35 7 30 ns 

50-H, Rl-R2-500 [J 10 50 10 50 ns 

SO=H, 51 =X, Rl =R2=500 [J 2 30 2 27 ns 

50=H, 51 =X, Rl =R2=500 [J 2 30 2 27 ns 

50=H, 51 =X, Rl =R2=500!l 2 30 2 27 ns 

SO=H, 51 =X, Rl =R2= 500 [J 2 30 2 27 ns 

..J 
ct 

=:i~·[::I~tza ~!s~~~ti:r :1~D::::::::t::-:S not 
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SN54ALS617, SN74ALS617 
16·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

PRODUCT 
PREVIEW 

'ALS617 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 

PARAMETER TEST CONOITIONS 
SN54ALS617 SN74ALS617 

UNIT 
MIN Typt MAX MIN Typt MAX 

VIK VCC - 4.5 V, II - -18 mA -1.5 -1.5 V 

VOH ERR or MERR VCC = 4.5 V to 5.5 V, 10H = -0.4 mA Vee- 2 Vee- 2 V 

10H DB or CB VCC - 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

ERR or MERR 
Vec - 4.5 V, 10H - 4 mA 0.25 0.4 0.25 0.4 

VOL 
VCC - 4.5 V, 10L - 8 mA 0.35 0.5 

VCC - 4.5 V, 10L - 12 mA 0.25 0.4 
V 

0.25 0.4 
DB or CB 

VCC - 4.5 V, 10L - 24 mA 0.35 0.5 

SO or Sl VCC - 5.5 V, VI - 7 V 0.1 0.1 
II mA 

DB or CB VCC - 5.5 V, VI - 5.5 V 0.1 0.1 

IIH 
SO or Sl 

DB or CBI 
VCC = 5.5 V, VI=2.7V 

20 20 

20 20 
p.A 

IlL 
SO or Sl 

DB or CBI 
VCC = 5.5 V, VI = 0.4 V 

-0.4 -0.4 

-0.1 -0.1 
mA 

10§ ERR or MERR VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

ICC VCC - 5.5 V See Note 1 110 110 mA 

tAli typical values are at VCC = 5 V, TA = 25°C. 
j For 1/0 ports, the parameters IIH 'and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS
NOTE 1: ICC is measured with SO and Sl at 4.5 V and all CB and DB pins grounded. 

'ALS617 switching characteristics, Vee = 4.5 V to 5.5 V, eL 
for SN54ALS617, TA = ODe to 70 0 e for SN74ALS617 

PARAMETER 
FROM TO 

TEST CONDITIONS 

50 pF, Te 

SN54ALS617 

!INPUT) (OUTPUT) MIN Typt MAX 

DB and CB ERR Sl =H, SO=L, RL=500 0 26 
tpd 

DB ERR 51 =L, 50=H, RL=500 0 26 

DB and CB MERR 
Sl-H, SO-L, RL-500 0 40 

tpd 
51-L, 50-H,RL -5000 40 

tpd 501 and 511 CB RL -680 (1 40 

tpd DB CB 51 -L, 50-L, RL -6800 40 

tpd LEDBOI DB 51 =X, 50=H, RL=680 0 26 

tpd 51! CB 50-H,RL-6800 40 

tpLH OECB! CB 51 =X, 50=H, RL=680 11 24 

tpHL OECBI CB Sl =X, 50=H, RL =68011 24 

tpLH OEBO and OEB1! DB 51 =X, 50=H, RL=680 (1 24 

tpHL OEBO and OEB 11 DB Sl =X, 50=H, RL=680 11 24 

tAli typical values are atVcc = 5V,TA = 25°C. 

Additional information on these products can be obtained from the factory as it becomes available. 

SN74ALS617 
Typt UNIT 

MIN MAX 

26 

26 
ns 

40 

40 
ns 

40 ns 

40 ns 

26 ns 

40 ns 

24 ns 

24 ns 

24 ns 

24 ns 

PRODUCT PREVIEW documents contain information 
an products in the formative or design phase of 
development. Characteristic data anil other 

2 -4 7 2 . ~=;!:~:c=s r~:t dt~Si~a=::I~r T3i:::~a:~:~:::: 
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SN54ALS616. SN54ALS617. SN74ALS616. SN74ALS617 
16-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

jlt----READ----f.,."'----------CORRECT----------_·I 
I, I 
t4----th(8)-~ I 

so-l ri--------------------------------------------~ 
'------

Sl-----~========~:::;==========~-------------------------~ tcorrection "I 
+--tsu(11__4+f__ t h(9I------J1o! 1 r--- tdis---' 

-------1:~==~~~1~~~===='~~~~~====~1 ~~~~~~~~~~~~~~~~ '---DBO THRU 0815 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 
I 

If---ten~ 

OEBOANDOEB1------~--------~--------~' 
, : LI ___________________________________ ~ 

I4--tsu(1)~tht9I___Jl1 14-- ---tot 
• I [ tdis - ~ 

CBOTHRUCB5------i~==~IN~PU~T~C~H~E~CK~W~O~A~D~==~~iZzz~====~<===~OU~T~P~UT~S~Y~N~D~AO~M~E~C~O~D~E====jz~~~----
!4---ten~ 
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!"---.pd-----4i 
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~ 'pd .1 

FIGURE 1. READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS 

t+-- th(81-----tJI 

I ~'---------------------------------------, so I I I 
rt--REAO _It CORRECT _I_ WRITE 

Sl~ : I 
I I 
I OUTPUT CORRECTED DATA WORD I 

DBO THRU DB7 ---< INPUT CATf WORD ~ »») t--...,."N-,:P~UT:-:-:MO~D::,~FI-::-ED=BY:::T:::E-:O---»»»__=~ 
I 

DBB THRU D815 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 

OEao 

i+--- t su(2)--4If J+-tsu(3)~ 

LEDBO "'~'""~..,...~ '\:::~~'""~ '\:::..,..~'""~"'~"""~'\:::~~~~ #// // /11//1//// ////1///1 ///I : 
I.---c'w---+i " I 

----------------~------------------_r----------~"r----
cao THRU CB5 INPUT CHECK WORD OUTPUT SYNDROME CODE OUTPUT CHECK WORD 

\~ __________ ~V~A~LI~D~E~AA~FL~A=G __________ _J7 

\~ ______ ~V~A~LI~D~M~ER~R~F~L~A=G ______ ~7 

FIGURE 2. READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS 
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SN54AlS616, SN54AlS617, SN74AlS616, SN74AlS617 
16·81T PARAllEl ERROR DETECTION AND CORRECTION CIRCUITS 

so L !4-''"tS)--+jL.. ________________________ _ 

: r 81 

DBO 
THRU 
OB15 

CSO 
THRU 

CBS 

I t 

INPUT VALID DATA WORD INPUT DIAGNOSTIC DATA WORD 

OUTPUT VALID CHECK WORD 

OUTPUT DIAGNOSTIC 
DATA WORD 

OUTPUT CORRECTED 
DATA WORD 

OUTPUT SYNDROME CODe 

FIGURE 3. DIAGNOSTIC MODE SWITCHING WAVEFORM 

2-474 TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, 'rEXAS 75265 



SN54ALS620A THRU SN54ALS623A, SN54AS620 THRU SN54AS623 
SN74ALS620A THRU SN74ALS623A, SN74AS620 THRU SN74AS623 

OCTAL BUS TRANSCEIVERS 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 

DIPs 

• Local Bus-Latch Capability 

• Choice of True or Inverting Logic 

• Choice of 3-State or Open-Collector Outputs 

• Dependable Texas Instruments Quality and 
Reliability 

DEVICE OUTPUT lOGIC 
'AlS620A, 'AS620 3-State Inverting 

• ALS621 A, 'AS621 Open-Collector True 
• ALS622A, • AS622 Open-Collector Inverting 

'ALS623A. 'AS623 3-State True 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between data 
buses. The control function implementation allows for 
maximum flexibility in timing. 

These devices allow data transmission from A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic levels at the enable inputs (ITBA and 
GAB). 

The enable inputs can be used to disable the device 
so that the -buses are effectively isolated. 

The dual-enable configuration gives the octal bus 
transceivers the capability to store data by 

02661. DECEMBER 1982 - REVISED MAY 1986 

SN54AlS·. SN54AS' ... J PACKAGE 
SN74AlS'. SN74AS' ... DW OR N PACKAGE 

(TOP VIEW) 

GAB Vee 
Al GBA 
A2 Bl 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 B7 

GND B8 

SN54AlS', SN54AS' ... FK PACKAGE 
(TOP VIEW) 

ID U « 
"'~« UID 
««t!»It!) 

3 2 1 2019 

4 18 Bl 
5 17 82 
6 16 B3 
7 15 B4 
8 14 B5 

9 10111213 

CXlCCXl ..... '" «ZIDIDID 
t!) 

simultaneous enabling of GBA and GAB. Each output reinforces its input in this transceiver configuration. Thus, when 
both control inputs are enabled and all other data sources to the two sets of bus lines are at high impedance. both 
sets of bus lines (16 in all) will remain at their last states. The 8-bit codes appearing on the two sets of buses will 
be identical for the' ALS621 A, • AS621 and' ALS623A. 'AS623 or complement,uy for the' ALS620A, • AS620 and 
• ALS622A •• AS622. 

The -1 versions ofthe SN74ALS' parts are identical to their standard versions except that the recommended maximum 
IOL is increased to 48 mAo There are no -1 versions of the SN54ALS' parts. 

The SN54' family is characterized for operation over the full military temperature range of - 55 °e to 125°C. The 
SN74' family is characterized for operation from O°C to 70°C. 

FUNCTION TABLE 

ENABLE INPUTS OPERATION 

GBA GAB 
'AlS620A, • AlS622A 

• AS620 •• AS622 
• AlS621 A. 'AlS623A 

• AS621. 'AS623 
l L B data to A bus B data to A bus 
H H A data to B bus A data to B bus 
H L Isolation Isolation 

L H 
B data to A bus, B data to A bus, 
A data to B bus A data to 8 bus 

£ -
Copyright © 1982, Texas Instruments Incorporated 

II 

PRDDUCTION DATA documents contain information 
current '8S of publication date. Products conform 
10 specilic:atio .. psr the temls of T ... s Instruments 
standard warranty. Production processing does not 
necessarily include tasting 'of all- parameters.· 
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SN54ALS620A THRU SN54ALS623A, SN54AS620 THRU SN54AS623 
SN74ALS620A THRU SN74ALS623A, SN14AS620 THRU SN74AS623 
OCTAL BUS TRANSCEIVERS 

logic symbols t 

'ALS620A, 'AS620 'ALS621A, 'AS621 'ALS622A, 'AS622 

tThese symbols are in a~cordance with ANSI/IEEE Std 91·1984 and lEe Publication 617·12. 
Pin numbers shown are for OW, J, and N packages. 

logic diagrams (positive logic) 

'ALS620A, 'AS620 

GBA---q 

GAB 

A1 

.2 

TO OTHER SIX 

TRANSCEIVERS 

B1 

'ALS621A, 'AS621 

llBA-----oI 

GAB 

A1 

.2 

TO OTHER SIX 
TRANSCEIVERS 

B1 

B2 

'ALS622A, 'AS622 

6 .. -----01 

GAB 

A1 

.2 

TO OTHER SIX 
TRANSCEIVERS 
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SN54ALS620A, SN54ALS623A, SN74ALS620A, SN74ALS623A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS620A, SN54ALS623A . . . . . . . . . . . . . . .. - 55°e to 125°e 

SN74ALS620A, SN74ALS623A .................... ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°e to 150 0 e 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature 

tThe extended limits apply only it Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS620A·1 and SN74AlS623A-l only. 

SN54AlS620A 

SN54AlS623A 

MIN NOM MAX 

4.5 5 5.5 

2 

0.7 
-12 

12 

-55 125 

SN74AlS620A 

SN74AlS623A UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 rnA 

24 
rnA 

48t 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS620A SN74AlS620A 

PARAMETER TEST CONDITIONS SN54AlS623A SN74AlS623A UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee - 4.5 V, II - 18 rnA -1.5 -1.5 V 
Vee = 4.5 V to 5.5 V, 10H - -0.4 rnA Vee-2 Vee-2 

Vee = 4.5 V, 10H = -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee - 4.5 V, 10H - -12 rnA 

V 
2 

Vee - 4.5 V, 10H - -15 rnA 2 
Vee = 4.5 V, 10L = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee - 4.5 V, 10L - 24 rnA V 
(I0L = 48 rnA for -1 versions) 0.35 0.5 

II 
Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

A or B ports Vee - 5.5 V, VI - 5.5 V 0.1 
rnA 

0.1 

Control inputs 20 20 
~A IIH A or B ports§ 

Vee = 5.5 V, VI = 2.7 V 
20 20 

Control inputs -0.1 -0.1 
IlL Vee = 5.-5 V, VI = 0.4 V rnA 

A or B ports§ -0.1 -0.1 

101 Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

Outputs high 24 39 24 34 

'ALS620A Vee = 5.5 V Outputs low 31 49 31 44 

ICC 
Outputs disabled 33 52 33 47 

rnA 
Outputs high 32 48 32 43 

'ALS623A Vee = 5.5 V Outputs low 39 55 39 50 

Outputs disabled 42 60 42 55 

iAIl tYPIcal values are at Vee = 5 V. TA = 25°C 
§For 110 ports, the parameters IIH and IlL include the off-state output current. 
,The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-
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SN54ALS620A, SN54ALS623A, SN74ALS620A, SN74ALS623A 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• ALS620A switching characteristics (see Note 1) 

Vcc = 4.5 V 10 5.5 V. 

CL = 50 pF; 

FROM to R1 = 500 n. 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 D. 

TA = MIN 10 MAX 

SN54ALS620A SN74ALS620A 

MIN MAX MIN MAX 

tpLH 2 12 2 10 A B 
tpHL 2 12 2 10 

IpLH 2 12 2 10 
B A 

tpHL 2 12 2 10 

tpZH GBA 
3 23 3 17 

A 
tpZL 5 31 5 25 

tpHZ GBA 
2 14 2 12 

A 
tpLZ 3 22 3 18 

IpZH GAB 
3 23 3 18 

B 
tPZL 5 31 5 25 

tpHZ 2 14 2 12 
GAB B 

tpLZ 3 22 3 18 

• ALS623A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 n. 

(INPUT) (OUTPUT) R2 = 500 D. 

TA = MIN to MAX 

SN54ALS623A SN74ALS623A 

MIN MAX MIN MAX 

tpLH 2 15 2 13 
A B 

tpHL 3 13 3 11 

IpLH 2 15 2 13 
B A 

tpHL 3 13 3 11 

tpZH GBA 
5 25 5 22 

A 
tpZL 5 25 5 22 

tpHZ GBA 
2 19 2 16 

A 
tpLZ 2 23 2 19 

tpZH 5 25 5 22 GAB B 
tPZL 5 25 5 22 

tpHZ 2 19 2 16 
GAB B 

IPLZ 2 23 2 19 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS621A, SN54ALS622A, SN74ALS621A, SN74ALS622A 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs and 1/0 ports ........................... . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS621A, SN54ALS622A ................. -55°e to 125°e 

SN74ALS621A, SN74ALS622A ..................... ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

Vee Supply voltage 

VIH High·level input voltage 

VIL Low-level input voltage 

VOH High-level output voltage 

IOL Low-level output current 

TA Operating free-air temperature 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALSB21A-l and SN74ALS622A-l only. 

SN54ALS621A 

SN54ALS622A 

MIN NOM MAX 

4.5 5 5.5 

2 

0.7 

5.5 

12 

-55 125 

SN74ALS621A 

SN74ALS622A UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

5.5 V 

24 

48t 
rnA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS621A SN74ALS621A 

PARAMETER TEST CONDITIONS SN54ALS622A SN74ALS622A UNIT 

MIN TYP* MAX MIN TYP* MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

IOH Vee - 4.5 V, VOH - 5.5 V 0.1 0.1 rnA 

Vee = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee - 4.5 V, IOL - 24 rnA V 

(lOL = 48 rnA for -1 versions) 
0.35 0.5 

Control inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 
II rnA 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH A or B ports§ 

Vee = 5.5 V, VI = 2.7V 
20 20 

~A 

Control inputs -0.1 -0.1 
rnA IlL 

A or B ports§ 
Vee = 5.5 V, VI = 0.4 V 

-0.1 -0.1 

'ALSS21A 
Outputs high 29 45 29 40 

Vee = 5.5 V 
Outputs low 35 53 35 48 

Ice rnA 
Outputs high 11 20 11 15 

'ALS622A Vee = 5.5 V 
Outputs low 20 33 20 28 

:l:AII typical values are at Vee = 5 V, TA = 25 D C. 
§For I/O ports, the parameters IIH and IlL include the off-state output current, 
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SN54ALS621A, SN54ALS622A, SN74ALS621A, SN74ALS622A 
OCTAL BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

• ALS621 A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 680 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS621A SN74ALS621A 

II 
l> 
r en 

tPLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tPHL 

A B 

B A 

GBA A 

GAB B 

I» . ALS622A switching characteristics (see Note 1) 
j 
Co 
l> en 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 

MIN 

10 

5 

10 

5 

10 

12 
10 

12 

MAX MIN MAX 

45 10 33 

24 5 20 

45 10 33 

24 5 20 
47 10 39 

40 12 35 
47 10 39 

40 12 35 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 680 n. 
TA = MIN to MAX C') 

=i' 
n 
C 
;::;: 
en 

SN54ALS622A SN74ALS622A 

MIN MAX MIN MAX 

tpLH 
A B 

8 42 B 35 

tpHL 5 23 5 19 

tpLH 
B A 

B 42 8 35 

tpHL 5 23 5 19 

tpLH 
GBA A 

B 45 8 38 

tpHL 10 40 10 35 

tpLH 
GAB B 

8 45 8 38 

tpHL 10 40 10 35 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS620. SN54AS623. SN74AS620. SN74AS623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs ............................................................. 7 V 

110 ports ............................................................ 5.5 V 
Operating free-air temperature range: SN54AS620, SN54AS623 ...................... - 55°C to 125°C 

SN74AS620,SN74AS623 .......................... OOet070oe 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS620 SN74AS620 

SN54AS623 SN74AS623 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

IOl Low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

II) 

:!:: 
:::J 
(,) ... 
(3 
en 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) « 
SN54AS620 SN74AS620 

PARAMETER TEST CONOITIONS SN54AS623 SN74AS623 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II - -18 rnA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vee-2 Vee-2 

Vee = 4.5 V, IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee - 4.5 V, IOH - -12 rnA 2 

Vee = 4.5 V, IOH = -15 rnA 2 

VOL 
Vee = 4.5 V, IOl = 48 rnA 0.30 0.55 
Vee - 4.5 V, IOl - 64 rnA 0.35 0.55 

II 
Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

A or 8 ports Vee = 5.5 V, VI = 5.5V 0.1 0.1 

IIH 
Control inputs 

Vee = 5.5 V, VI = 2.7 V 
20 20 

A or B ports; 70 70 

III 
Control inputs 

Vee = 5.5 V, 
-0.5 -0.5 

A Or B ports' 
VI = 0.4 V 

-0.75 -0.75 
IO§ Vee = 5.5 V, Vo = 2.25 V -50 -150 -50 -150 

Outputs high 35 57 35 57 

'AS620 Vee = 5.5 V Outputs low 74 122 74 122 

ICC 
Outputs disabled 48 77 48 77 

Outputs high 57 93 57 93 

'AS623 Vee = 5.5 V Outputs low 116 189 116 189 

Outputs disabled 71 116 71 116 

tAli typical values are at VCC2 "" 5 V, TA = 250C. 

fFor 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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SN54AS620, SN54AS623, SN74AS620, SN74AS623 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• AS620 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

Rl = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54AS620 SN74AS620 

• ~ r
en 
Q) 
::l 
Co 

~ 
en 

tpLH 

tpHL 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

tpZH 

tpZL 

tpHZ 

tPLZ 

A B 

8 A 

GBA A 

GBA A 

GAB B 

GA8 B 

n . AS623 switching characteristics (see Note 1) 

::;' 

2 
:;:j.' 
CI) PARAMETER 

FROM TO 

(INPUT) (OUTPUTI 

MIN MAX MIN MAX 

1 8 1 7 

2 7 2 6 

1 8 1 7 

2 7 2 6 

2 8.5 2 8 

2 10 2 9 

1 7.5 1 6 

2 15 2 12 

2 9 2 8 

2 10.5 2 9 

1 6.5 1 6 

2 16 2 13 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

Rl = 500 II. 

R2 = 500 II. 

TA = MIN to MAX 

SN54AS623 SN74AS623 

MIN 

tPLH 1 
A B 

tpHL 1 

tpLH 
B A 

1 

tPHL 1 

tpZH 
GBA A 

2 

tpZL 2 

tpHZ 
GBA A 

1 

tpLZ 1 

tpZH 
GAB B 

2 

tpZL 2 

tpHZ 
GAB 

1 
B 

tpLZ 1 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

10 1 9 

9 1 8 

10 1 9 

9.5 1 8.5 

11.5 2 11 

11 2 10 

8.5 1 7.5 

13.5 1 11.5 

13 2 11.5 

12 2 11 

B 1 7 

10.5 1 9 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AS621, SN54AS622, SN74AS621, SN74AS622 
OCTAL BUS TRANSCEIVERS WTIH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs and 1/0 ports .................................................... 7 V 
Operating free-air temperature range: SN54AS621, SN54AS622 ........................ - 55 DC to 125 DC 

SN74AS621, SN74AS622 .......................... a DC to 70 De 
Storage temperature range ................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS621 SN74AS621 

SN54AS622 SN74AS622 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low~level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 De 

• U) 

.~ 
::l 
CJ ... 

C3 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) en 

SN54AS621 

PARAMETER TEST CONDITIONS SN54AS622 

MIN TYPt MAX 

VIK Vee - 4.5 V, II - -18 rnA 

IOH Vee - 4.5 V, VOH - 5.5 V 

VOL 
Vee = 4.5 V, IOL = 48 rnA 0.30 

Vee - 4.5 V, IOL - 64 rnA 

II 
Control inputs Vee - 5.5 V, VI = 7 V 

A or B ports Vee = 5.5 V, VI = 5.5 V 

IIH 
Control inputs 

Vee = 5.5 V, VI = 2.7V 
A or B portst 

IlL 
Control inputs 

Vee = 5.5 V, VI = 0.4 V 
A or B portst 

'AS621 Vee = 5.5 V 
Outputs high 48 

Outputs low 116 
lee 

Outputs high 24 
'AS622 Vee = 5.5 V 

Outputs low 63 

t All typical values are at Vee = 5 V. T A = 25°C 
iFor 110 ports, the parameters IIH and IlL include the off-state output current. 
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-1.2 

0.1 

0.5 

0.1 

0.1 

20 

70 

-0.5 

-0.75 

79 

189 

39 

103 

SN74AS621 

SN74AS622 

MIN TYPt MAX 

-1.2 

0.1 

0.35 0.5 

0.1 

0.1 

20 

70 

-0.5 

-0.75 

48 79 

116 189 

24 39 

63 103 

UNIT 

V 

rnA 

V 

rnA 

~A 

rnA 

rnA 

c:( 
"0 
C 
CO 

en 
....I 
c:( 
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SN54AS621, SN54AS622, SN74AS621, SN74AS622 
OCTAL BUS TRANSCEIVERS WTIH OPEN·COLLECTOR OUTPUTS 

: AS621 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 5000. 

(lNPUTI (OUTPUTI TA = MIN to MAX 
UNIT 

SN54AS621 SN74AS621 

MIN MAX MIN MAX 

tpLH 5 28.5 5 24 
A B ns 

tpHL 1 8.5 1 7.5 

II 
tpLH 5 23 5 21 

B A ns 
tpHL 1 8.5 1 7.5 

tpLH 
GBA 

5 24 5 21 
A ns 

tpHL 1 10 1 9 

tPLH 5 26 5 22 
GAB B ns 

tpHL 1 11 1 10 

• AS622 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
FROM TO RL = 5000. 

PARAMETER UNIT 
(lNPUTI (OUTPUT) TA = MIN to MAX 

SN54AS622 SN74AS622 

MIN MAX MIN MAX 

tpLH 
A B 

5 28.5 5 24.5 

tPHL 1 8.5 1 8 
ns 

tpLH 
B 

5 30 5 25 
A ns 

tpHL 1 8.5 1 8 

tpLH 
GBA 

5 26 5 22 
A ns 

tpHL 1 11.5 1 10 

tpLH 
GAB B 

5 26 5 23 

tpHL 1 11.5 1 10.5 
ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS632A, SN54ALS633 THRU SN54ALS635 
SN74ALS632A, SN74ALS633 THRU SN74ALS635 

32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

• Detects and Corrects Single-Bit Errors 

• Detects and Flags Dual-Bit Errors 

• Built-In Diagnostic Capability 

• Fast Write and Read Cycle Processing 
Times 

• Byte-Write Capability ...• ALS632A and 
'ALS633 

• Dependable Texas Instruments Quality and 
Reliability 

DEVICE PACKAGE BYTE-WRITE OUTPUT 

'ALS632A 52-pin yes 3-S1ale 

'ALS633 52-pin yes Open-Collector 

'ALS634 48-pin no 3-S1.te 

'ALS635 48-pin no Open-Collector 

description 

The' ALS632A and' ALS633 through' ALS635 
devices are 32-bit parallel error detection and 
correction circuits (EDACs) in 52-pin (' ALS632A 
and' ALS633) or 48-pin ('ALS634 and 'ALS635) 
600-mil packages. The EDACs use a modified 
Hamming code to generate a 7-bit check word 
from a 32-bit data word. This check word is 
stored along with the data word during the 
memory write cycle. During the memory read 
cycle, the 39-bit words from memory are 
processed by the EDACs to determine if errors 
have occurred in memory. 

Single-bit errors in the 32-bit data word are 
flagged and corrected. 

Single-bit errors in the 7-bit check word are 
flagged, and the CPU sends the EDAC through 
the correction cycle even though the 32 -bit data 
word is not in error. The correction cycle will 
simply pass along the original 32-bit data word 
in this case and produce error syndrome bits to 
pinpoint the error-generating location. 

Dual-bit errors are flagged but not corrected. 
These errors may occur in any two bits of the 
39-bit data word from memory (two errors in the 
32-bit data word, two errors in the 7-bit check 
word, or one error in each word). The gross-error 
condition of all lows or all highs from memory 
will be detected. Otherwise, errors in three or 
more bits of the 39-bit word are beyond the 
capabilities of these devices to detect. 

02661. OECEM8ER 1982 - REVISED 1986 

• ALS632A •• ALS633 ... 'JD PACKAGE 

(TOP VIEW) 

LED80 VCC 
MERR Sl 

ERR 3 SO 
DBO 0831 
081 0830 
082 6 0829 
083 DB28 

0827 
0826 

OEBO OEB3 
086 0825 
087 OB24 
GND GND 
DB8 DB23 
DB9 0822 

OE81 OE82 
0810 0821 
0811 DB20 
0812 0819 
0813 DB18 
0814 0817 
0815 DB16 

C86 CBO 
CB5 CBl 
C84 CB2 

OEC8 C83 

'ALS632A, 'ALS633 , , . FN PACKAGE 

(TOP VIEW) 

9 8 7 6 5 4 3 2 1 6867666564636261 
10 60 NC 

59 NC 
58 DB28 
57 
56 
55 
54 
53 
52 
51 
50 

49 
48 

23 47 DB21 

~ %=0 
25 45 DB19 
26 44 DB18 
VW~W~DDM.~n~~~~~~ 

NC - No internal connection 

Copyright © 1982, Texas Instruments Incorporated 

II 
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SN54ALS632A, SN54ALS633THRU SN54ALS635 
SN74ALS632A, SN74ALS633 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

Read-modify-write Ibyte-control) operations can be performed with the' ALS632A and' ALS633 EDACs 
by using output latch enabre, LEDBO, and the individual OEBO thru OEB3 byte control pins. 

Diagnostics are performed on the EDACs by controls and internal paths that allow the user to read the 
contents of the DB and CB input latches. These will determine if the failure occurred in memory or in the 
EDAC. 

'ALS634, 'ALS635 . . . JD PACKAGE 'ALS634, 'ALS635 ... FN PACKAGE 

(TOP VIEWI (TOP VIEW) 

MERR I'" ~ 0 C) VCC N..-Oa:OC uu C"')C")N 
uummm~wuuu~ommmuu 

ERR Sl ZZODDw2Z»~~ooozz 

OBO SO 9 8 7 6 5 4 3 2 1 6867666564636261 
OBl OB31 NC 10 60 NC 
OB2 DB30 11 59 NC 
OB3 OB29 12 58 OB28 
OB4 OB28 13 57 OB27 
DB5 D827 14 56 OB26 

OEDB OB26 15 55 NC 
OB6 OB25 16 54 
OB7 OB24 17 53 
GNO GNO 18 52 
OB8 OB23 19 51 
OB9 OB22 20 50 

OB10 OB21 21 49 
OBll OB20 22 48 
OB12 OB19 OB11 23 47 
OB13 OB18 24 46 
OB14 OB17 25 45 
OB15 OB16 26 44 

CB6 eBO 2728 293031 323234 35 36 3738 39404142 43 

CB5 CBl 
uuu~um~·rMN~om~uu 

CB4 CB2 ZZZmZ5BB~BBBB~mZZ 
OECB CB3 o a 00 

NC-No internal connection 

TABLE 1. WRITE CONTROL FUNCTION 

DB CONTROL DB OUTPUT LATCH CB 
MEMORY EDAC CONTROL 

OEBn OR 
ERROR FLAGS 

DATA I/O I' ALS632A, 'ALS633) CHECK I/O CONTROL 
ERR MERR CYCLE FUNCTION S1 SO 

OEDB LEDBO OECB 

Write 
Generate 

check word 
L L Input H X 

Output 

check bits t 
L H H 

tSee Table 2 for details on check bit generation. 

memory write cycle details 

During a memory write cycle, the check bits ICBO thru CB6) are generated internally in the EDAC by seven 
16-input parity generators using the 32-bit data word as defined in Table 2. These seven check bits are 
stored in memory along with the original 32-bit data word. This 32-bit word will later be used in the memory 
read cycle for error detection and correction. 
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CHECK WORD 

BIT 

CBO 

CBl 

CB2 

CB3 

CB4 

CB5 

CB6 

SN54ALS632A. SN54ALS633 THRU SN54ALS635 
SN74ALS632A. SN74ALS633 THRU SN74ALS635 

32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 2. PARITY ALGORITHM 

32-BIT DATA WORD 

31 30292827 262524232221 20 19 lB 17 16 15 1413 12 11 10 9 8 7 6 5 4 3 2 1 0 

X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 

The seven check bits are parity bits derived ,from the matrix of data bits as indicated by "X" for each bit. 

error detection and correction details 

During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be 
able to determine whether the data from memory is acceptable to use as presented to the bus, the error 
flags must be tested to determine if they are at the high level. 

The first case in Table 3 represents the normal, no-error conditions. The EDAC presents highs on both 
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal 
for a correctable error, and the EDAC should be sent through the correction cycle. The last three cases 
of double-bit errors will cause the EDAC to signal lows on both ERR and MERR, which is the interrupt 
indication for the CPU. 

TABLE 3. ERROR FUNCTION 

TOTAL NUMBER OF ERRORS ERROR FLAGS 

32·BIT DATA WORD 7-BIT CHECK WORD ERR MERR 
DATA CORRECTION 

0 0 H H Not applicable 

1 0 L H Correction 

0 1 L H Correction , , L L Interrupt 

2 0 L L Interrupt 

0 2 L L Interrupt 

Error detection is accomplished as the 7-bi~ check word and the 32-bit data word from memory are applied 
to internal parity generators/checkers. If the parity of all seven groupings of data and check bits are correct, 
it is assumed that no error has occurred and both error flags will be high. 

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error 
flag or flags will be set low. Any single error in the 32-bit data word will change the state of either three 
or five bits of the 7-bit check word. Any single error in the 7-bit check word changes the state of only 
that one bit. In either case, the single error flag (ERR) will be set low while the dual error flag (MERR) will 
remain high. 

Any two-bit error will change the state of an even number of check bits. The two-bit error is not correctable 
since the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit error 
is detected. 

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error, 
or an uncorrectable error has occurred and will produce erroneous results in all three cases. It should be 
noted that the gross-error conditions of all lows and all highs will be detected. 
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SN54ALS632A, SN54ALS633 THRU SN54ALS635 
SN74ALS632A, SN74ALS633 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 4. READ. FLAG. AND CORRECT FUNCTION 

MEMORY EDAC ONTROL 

CYCLE FUNCTION S1 SO 

Read Read & flag H L 

Latch input 

Read data & check H H 

bits 

Output 

Read corrected data H H 

& syndrome bit, 

tSee Table 3 for error description. 
:t:See Table 5 for error location. 

DATA 1/0 

Input 

Latched 

input 

data 

Output 

corrected 

data word 

DB CONTROL DB OUTPUT LATCH 

OEBn OR (' ALS632A. 'ALS6331 CHECK 1/0 

0EDii LEDBO 

H X Input 

Latched 

H L input 

check word 

Output 

L X syndrome 

bitst 

CB 
ERROR FLAGS 

CONTROL 
ERR MEiiii 

OECB 

H Enabledt 

H Enabledt 

L Enabledt 

As the corrected word is made available on the data I/O port (DBa thru DB31). the check word I/O port 
(CBO thru CB6) presents a 7-bit syndrome error code. This syndrome error code can be used to locate 
the bad memory chip. See Table 5 for syndrome decoding. 
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SYNDROME BITS 
ERROR 

6 5 4 3 2 1 0 6 
L L L L L L L unc L 
L L L L L L H 2-bit L 
L L L L L H L 2-bit L 

L L L L L H H unc L 

L L L L H L L 2-bit L 

L L L L H L H unc L 

L L L L H H L unc L 
L L L L H H H 2-bit L 
L L L H L L L 2-bit L 

L L L H L L H unc L 

L L L H L H L OB31 L 

L L L H L H H 2-bit L 
L L L H H L L unc L 

L L L H H L H 2-bit L 
L L L H H H L 2-bit L 

L L L H H H H OB30 L 

L L H L L L L 2-bit L 

L L H L L L H unc L 
L L H L L H L OB29 L 

L L H L L H H 2-bit L 
L L H L H L L OB28 L 

L L H L_ H L H 2-bit L 

L L H L H H L 2-bit L 

L L H L H H H OB27 L 

L L H H L L L OB26 L 

L L H H L L H 2-bit L 
L L H H L H L 2-bit L 

L L H H L H H OB25 L 

L L H H H L L 2-bit L 
L L H H H L H OB24 L 
L L H H H H L unc L 
L L H H H H H 2-bit L 

SN54ALS632A. SN54ALS633 THRU SN54ALS635 
SN74ALS632A. SN74ALS633 THRU SN74ALS635 

32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 5. SYNDROME DECODING 

SYNDROME BITS 
ERROR 

SYNDROME BITS 
ERROR 

SYNDROME BITS 
ERROR 

5 4 3 2 1 0 6 543 2 1 0 6 5 4 3 2 1 0 
H L L L L L 2-bit H L L L L L L 2-bit H H L L L L L unc 

H L L L L H unc H L L L L L H unc H H L L L L H 2-bit 

H L L L H L DB7 H L L L L H L unc H H L L L H L 2-bit 

H L L L H H 2-bit H L L L L H H 2-bit H H L L L H H DB23 

H L L H L L DB6 H L L L H L L unc H H L L H L L 2-bit 

H L L H L H 2-bit H L L L H L H 2-bit H H L L H L H OB22 

H L L H H L 2-bit H L L L H H L 2-bit H H L L H H L OB21 

H L L H H H OB5 H L L L H H H unc H H L L H H H 2-bit 
H L H L L L OB4 H L L H L L L unc H H L H L L L 2-bit 

H L H L L H 2-bit H L L H L L H 2-bit H H L H t, L H OB20 

H L H L H L 2-bit H L L H L H L 2-bit H H L H L H L OB19 

H L H L H H OB3 H L L H L H H OB15 H H L H L H H 2-bit 

H L H H L L 2-bit H L L H H L L 2-bit H H L .H H L L OB18 

H L H H L H OB2 H L L H H L H unc H H L H H L H 2-bit 
H L H H H L unc H L L H H H L OB14 H H L H H H L 2-bit 

H L H H H H 2-bit H L L H H H H 2-bit H H L H H H H CB4 

H H L L L L OBO H L H L L L L unc H H H L L L L 2-bit 

H H L L L H 2-bit H L H L L L H 2-bit H H H L L L H OB16 

H H L L H L 2-bit H L H L L H L 2-bit H H H L L H L unc 

H H L L H H unc H L H L L H H OB13 H H H L L H H 2-bit 

H H L H L L 2-bit H L H L H L L 2-bit H H H L H L L OB17 

H H L H L H OBl H L H L H L H OB12 H H H L H L H 2-bit 

H H L H H L unc H L H L H H L OBll H H H L H H L 2-bit 

H H L H H H 2-bit H L H L H H H 2-bit H H H L H H H CB3 
H H H L L L 2-bit H L H H L L L 2-bit H H H H L L L unc 

H H H L L H unc H L H H L L H OB10 H H H H L L H 2-bit 

H H H L H L unc H L H H L H L OB9 , H H H H L H L 2-bit 

H H H L H H 2-bit H L H H L H H 2-bit H H H H L H H CB2 

H H H H L L unc H L H H H L L OB8 H H H H H L L 2-bit 

H H H H L H 2-bit H L H H H L H 2-bit H H H H H L H CBl 

H H H H H L 2-bit H L H H H H L 2-bit H H H H H H L CBO 

H H H H H H CB6 H L H H H H H CBS H H H H H H H none 

CB X= error in check bit X 
OB Y= error in data bit Y 
2-bit = double-bit error 
unc = uncorrectable multi bit error 

read-modify-write (byte control~ operations 

The' ALS632A and' ALS633 devices are capable of byte-write operations. The 39-bit word from memory 
must first be latched into the DB and CB input latches. This is easily accomplished by switching from the 
read and flag mode (Sl = H, SO = L) to the latch input mode (Sl = H, SO = H). The EDAC will then 
make any corrections, if necessary, to the data word and place it at the input of the output data latch. 
This data word must then be latched into the output data latch by taking LEDBO from a low to a high. 

Byte control can now be employed on the data word through the OEBO through OEB3 controls. OEBO 
controls DBO-DB7 (byte 0), OEBl controls DBB-DB15 (byte 1), OEB2 controls DB16-D823 (byte 2), and 
OEB3 controls DB24-DB31 (byte 3). Placing a high on the byte control will disable the output and the user 
can modify the byte. If a low is placed on the byte control, then the original byte is allowed to pass onto 
the data bus unchanged. If the original data word is altered through byte control, a new check word must 
be generated before it is written back into memory. This is easily accomplished by taking control Sl and 
SO low. Table 6 lists the read-modify-write functions. 
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SN54ALS632A. SN54ALS633 THRU SN54ALS635 
SN74ALS632A. SN74ALS633 THRU SN74ALS635 
32·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 6. READ·MODIFY·WRITE FUNCTION 

DB OUTPUT 
MEMORY CONTROL 

OEBnt EOAC FUNCTiON BYTEnt LATCH CHECK ilO 
CYCLE S1 SO 

LEOBO 

Read Read & Flag H L Input H X Input 

Latched Latched 

Read 
Latch input data 

H H Input H L input 
& check bits 

data check word 

Latched Hi·Z 
Latch corrected ------

Read data word into H H 
output 

H H 
Output 

data Syndrome 
output latch 

word bits 

Input 

Modify appropriate modified H 

Modify byte or bytes & BYTEO Output 
L L ------- ------ H 

/write generate new Output check word 

check word unchanged L 

BYTEO 

CB ERROR FLAG 

CONTROL ERR MERR 

H Enabled 

H Enabled 

H -------
Enabled 

L 

L H H 

tOEBO controls OBO-OB7 (BYTEOI, OEB1 controls OB8-DB15 (BYTE11, OEB3 controls OB16-DB23 (BYTE21, OEB3 controls OB24-0B31 
(BYTE31. 

diagnostic operations 

The' ALS632A and' ALS633 thru 'ALS635 are capable of diagnostics that allow the user to determine 
whether the EDAC or the memory is failing, The diagnostic function tables will help the user to see the 
possibilities for diagnostic control. 

In the diagnostic mode (S 1 = L, SO = H). the checkword is latched into the input latch while the data 
input latch remains transparent, This lets the user apply various data words against a fixed known 
checkword. If the user applies a diagnostic data word with an error in any bit location, the ERR flag should 
be low, If a diagnostic data word with two errors in any bit location is applied, the MERR flag should be 
low, After the checkword is latched into the input latch, it can be verified by taking OECB low, This outputs 
the latched checkword, With the' ALS632A and' ALS633, the diagnostic data word can be latched into 
the output data latch and verified. It should be noted that the 'ALS634 and 'ALS635 do not have this 
pass-through capability because they do not contain an output data latch. By changing from the diagnostic 
mode (S 1 = L, SO = H) to the correction mode (S 1 = H, SO = H). the uSer can verify that the EDAC 
will correct the diagnostic data word, Also, the syndrome bits can be produced to verify that the EDAC 
pinpoints the error location, Table 7 (' ALS632A and' ALS633) and Table 8 (' ALS634 and.' ALS635) list 
the diagnostic functions, 
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EDAC FUNCTION 

Read & flag 

Latch input check 

word while data 

input latch remains 

transparent 

Latch diagnostic 

data word into 

output latch 

latch diagnostic 

data word into 

input latch 

Output diagnostic 

data word & 

syndrome bits 

Output corrected 

diagnostic data 

word & output 

syndrome bits 

SN54ALS632A. SN54ALS633 THRU SN54ALS635 
SN74ALS632A. SN74ALS633 THRU SN74ALS635 

32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 7. 'ALS632A, 'ALS633 DIAGNOSTIC FUNCTION 

CONTROL 
DB BYTE DB OUTPUT CB 

ERROR FLAGS 
DATA 1/0 CONTROL LATCH CHECK 1/0 CONTROL 

ERR MERR 51 SO 
OEBn LEoBo 0eCs 

H L 
Input correct 

H X 
Input correct 

H H H 
data word check bits 

Input Latched 

L H diagnostic H L input H Enabled 

data word t check bits 

Input Output latched 
L 

L H diagnostic H H check bits Enabled ------- -----
data word t Hi-Z H 

Latched Output 

H H 
input 

H H 
syndrome L 

Enabled 
diagnostic bits ------- -----
data word Hi-Z H 

Output 
Output 

syndrome L 
H H diagnostic L H Enabled 

bits 
data word ------- ----

Hi-Z H 

Output Output 

corrected syndrome L 
H H L L Enabled 

diagnostic bits ------- ----
data word Hi-Z H 

II 
U) ... 
-5 
(J .. 

C3 
tn « 
"C 
c: 
It! 
tn 
...I 

tOiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data c:::c 
word will contain errors in two bit locations. 

TABLE 8. 'ALS634, 'ALS635 DIAGNOSTIC FUNCTION 

CONTROL DB CONTROL CB CONTROL ERROR FLAGS 
EDAC FUNCTION DATA 1/0 

OEDB 
CHECK 1/0 

OECB ERR MERR S1 SO 

Read & flag H L 
Input correct 

H 
Input correct 

H H H 
data word check bits 

Latch input check 
Input 

bits while data Latched input 
L H diagnostic H H Enabled 

input latch remains 
data word t 

check bits 

transparent 

Output input 
Input 

Output input 
L H diagnostic H L Enabled 

check bits 
data word t check bits 

Latch diagnostic Latched input Output 
L 

data into H H diagnostic H _ .!Y~,!,:o!!,! ~i~_ Enabled ------
input latch data word Hi-Z H 

Output corrected Output corrected Output 
L 

diagnostic H H diagnostic L syndrome bits Enabled 

data word data word 1-------- ---H----Hi-Z 

tOiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data 
word will contain errors in two bit locations. 
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SN54ALS632A, SN54ALS633, SN74ALS632A, SN74AlS633 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

'ALS632A, 'ALS633 logic diagram (positive logic) 

DECODER 

so - 1 

S1 -2 

BO· C 
C B6 

CB 

DB7 DBO· 

DB8·D 

DB16·D 

DB24·D 

B15 

B23 

B31 

X/Y 
0 

0 

3 
1 
3 
2 

L~S 

- C1 
7 7 

10 

BUFFERS 

-+ * 
<I 

7 

EN ---
8 

8 

8 

8 

8 8 8 8 BUFFERS 

BO EN<J 

'-- * 

MUX 

K GO 1~ 
- G1 

7 
0 

LATCHES· 

L..-- C1 

10 

10 ~ 

10 

10 

8 

7 

-

32 

32 

B1 LATCHES 
'---- ~ 32 32 B2 

~ 
10 

B3 
---<: C1 

8 

LED BO 

•• ALS632A has 3-state I'VI check-bit and data outputs . 
• ALS633 has open-collector Ie) check-bit and data outputs. 

I SYNDROME 

~ 
GENERATOR 

-' -1 
I ;;'1 P- h I. 

h 
CHECK·BIT h GENERATOR -*-

~ 

~ 
~ 
~ 

[7 
X·OR] 

7~ 

ERROR 
DETECTOR 

- EN ERROR t>--ffi 

7 MULTI· c:r- iiiiERR ERROR 

BIT·IN· 
ERROR ERROR 

CORRECTOR DECODER 

=1 - EN 

- ~ 

32 
[32 

X·OR] 
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SN54ALS634, SN54ALS635, SN74ALS634, SN74ALS635 
32·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

• ALS634 •• ALS635 logic diagram (positive logic) 

DECODER 

so 

S1 

C 
C 

- 1 

- 2 

BO-
B6 

XIV 
0 

0 

3 
1 
3 
2 

~S 
'- C1 

7 
10 

7 

MUX 

BUFFERS Kl GO 1~ 
<I - G1 

+ * 
7 

0 
CB EN - LATCHES 

'--- Cl 

DBO-D B31 32 32 
10 

32 

BUFFERS 
<] 

* 
DB EN 

., ALS634 has 3-state 1<;]1 check-bit and data outputs_ 
'ALS635 has open-collector lei check-bit and data outputs_ 

7 

~ 

I SYNDROME 

~ 
GENERATOR 

=1 
7 I ;;'1 l--4- h I 

h 
CHECK-BIT h .--- GENERATOR r+-(See Table 2) h 

h 
~ 

h 
[7 

x-oRl 
32 7 

ERROR 
DETECTOR 
(See Table 3) 

'- EN ERROR p-ERR 
7 MUL TI- p-MERR ERROR 

32 

BIT-IN-
ERROR ERROR 

CORRECTOR DECODER 

=1 '- EN 

r-- -+ 
~ 32 

32 
[32 

x-ORl 

II 
CI) ... 
'3 
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C3 
(J) 
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lEI 

SN54ALS632A. SN54ALS633 THRU SN54ALS635 
SN74ALS632A. SN74ALS633 THRU SN74ALS635 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: eB and DB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. 5.5 V 

All others. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: 

SN74ALS632A, SN74ALS633 thru SN74ALS635 ................ ooe to 70°C 
Operating case temperature range: 

SN54ALS632A, SN54ALS633 thru SN54ALS635 . . . . . . . . . . . .. - 55°C to 125°C 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions 

SN54ALS632A SN74ALS632A 

SN54ALS633 SN74ALS633 

THRU THRU UNIT 

SN54ALS635 SN74ALS635 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.6 O.B V 

IOH High~level output current 
ERR or MERR -0.4 -0.4 

DB or CBI 'AL5S32A, 'AL5S34 -1 
mA 

-2.S 

IOL Low':level output current 
ERR or MERR 4 B 

DB or CB 12 
mA 

24 

tw Pulse duration LEDBO low 45 25 ns 

(1) Data and check word before 501 
15 10 

(51 ~H) 

(2) SO high before. LEDBOI (51 ~H)t 45 45 

(3) LEDBO high before the earlier of 
0 0 

SO. or SU t 

Setup time 
(4) LEDBO high before 511 (SO ~ HI 0 0 

tsu 
(51 Diagnostic data word before 511 

ns 

(50=H) 
2B 10 

(S) Diagnostic check word before the 

later of 5 U or sot 
15 10 

(7) Diagnostic data word before 
35 20 

LEDBOI (51 =L and 50=H)" 

(8) Read-mode, SO low and 51 high 35 30 

(9) Data and check word after sot 
20 15 

(51 =H) 

Hold time 
(10) Data word after 51t (50=H) 20 15 

th ns 
(11) Check word after the later of 

20 15 
5U or SOt 

112) Diagnostic data word after 
0 0 

LEDBOt (51 ~L, 50=H)" 

teorr Correction time (see Figure 1) 65 58 ns 

TC Operating case temperature -55 125 DC 

TA Operating free-air temperature 0 70 °c 

tThese times ensure that corrected data is saved in the output data lat/ch. 
*These times ensure that the diagnostic data word is saved in the output data latch. 
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SN54ALS632A, SN54ALS634, SN74ALS632A, SN74ALS634 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

WITH 3·STATE OUTPUTS 

'ALS632A, 'ALS634 electrical characteristics over recommended operating temperature range (unless 
otherwise noted) 

SN54AlS632A SN74AlS632A 

PARAMETER TEST CONDITIONS SN54AlS634 SN74AlS634 UNIT 

MIN Tvpt MAX MIN Tvpt MAX 

VIK Vcc = 4.5 V, II = -18 mA -1.5 -1.5 V 

All outputs Vcc - 4.5 V to 5.5 V, 10H - -0.4 mA Vcc- 2 vcc- 2 

VOH Vcc = 4.5 V, 10H - -1 mA 2.4 3.3 V 
DB or CB 

10H = -2.6 mA 2.4 3.2 VCC = 4.5 V, 

ERR or MERR VCC - 4.5 V, 10l - 4 mA 0.25 0.4 0.25 0.4 

VCC = 4.5 V, 10L - 8 mA 0.35 0.5 
VOL V 

VCC = 4.5 V, IOL=12mA 0.25 0.4 0.25 0.4 
DB or CB 

0.35' 0.5 VCC = 4.5 V, 10L - 24 mA 

SO or S1 VCC = 5.5 V, VI - 7 V 0.1 0.1 
II mA 

All others VCC - 5.5 V, VI - 5.5 V 0.1 0.1 

SO or S1 20 20 
IIH 

All others t 
VCC = 5.5 V, VI = 2.7 V 

20 20 
~A 

SO or S1 -0.4 -0.4 
IlL All others t 

VCC = 5.5 V, VI = 0.4 V mA 
-0.1 -0.1 

10! VCC - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 mA 

ICC VCC =5.5 V, See Note 1 150 250 150 250 mA 

tAli typical values are at VCC "" 5 V, TA = 25°C. 
t For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
NOTE 1: ICC is measured with SO and S1 at 4.5 V and all CB and DB pins grounded. 

'ALS632A switching characteristics, Vee = 4.5 V to 5.5 V, eL ... 50 pF, Te 
for SN54ALS632A, T A = ooe to 70 0 e for SN74ALS632A 

PARAMETER 
FROM TO 

TEST CONDITIONS 
SN54AlS632A SN74ALS632A 

(INPUT) (OUTPUT) MIN MAX MIN MAX 

D8 and CB ERR S1 =H, SO=L, RL=500 (J 10 50 10 40 
tpd 

DB ERR S1 =L, SO=H, RL=500 (J 10 43 10 40 

DB and CB MERR S 1 = H, SO = L, RL = 500 (J 15 67 15 55 
tpd 

D8 MERR S1 =L, SO=H, RL=500 (J 15 67 15 55 

tpd SOl and SlI CB R1-R2-500 (J 10 60 10 48 

tpLH SOl and SlI ERR RL = 5000 5 30 5 25 

tpd DB CB S1 =L, SO=L, R1 =R2=500 0 10 60 10 48 

tpd LEDBOI DB S1 =X, SO=H, R1 =R2=500 0 7 35 7 30 

tpd S1! CB SO=H, R1 =R2=500 0 10 60 10 50 

ten OECBI CB SO=H, S1 =X, R1 =R2=500 (J 2 40 2 25 

tdis OECB! CB SO=H, S1 =X, R1 =R2=500(J 2 40 2 25 

ten OEBO thru 0EB31 DB SO=H, S1 =X, R1 =R2=500 (J 2 40 2 25 

tdis OEBO thru OEB3! DB SO=H,S1 =X, R1 =R2= 5000 2 40 2 25 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

• en ... ·S 
(,) ... 
U 
en 
<C 
"C 
I: 
CU 

en 
...I 
<C 
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SN54ALS634, SN74ALS634 
32;81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 
WITH 3·STATE OUTPUTS 

'ALS634 switching characteristics, Vee = 4.5 V to 5.5 V, eL 
for SN54ALS634, T A = 0 DC to 70 DC for SN74ALS634 

50 pF, Te .. -55 De to 125 De 

PARAMErER 
FROM TO 

(INPUT) (OUTPUT) 

tpd DB and CB ERR 

tpd DB and CB MERR 

tpd 50. and 5U CB 

tpLH 50. and 5U ERR 

tpd DB CB 

tpd 51i CB 

ten OECB. CB • tdis Ci""ECllt CB 

ten OEDB. DB 

tdis OEDBt DB 

PRODUCTION DATA documants contain information 
currant as of publication data. Products conform to 
specifications per the tarms of "TaXIS Instruments 

2·496 standard warranty. Production pro .... ing do •• not 
oacasBarily include tasting of all parameters. 

TEST CONDITIONS 

51-H, 50-L, RL-500!l 

51 ~L, 50~H, RL~500!l 

$1-H, 50-L, RL -500!l 
51 - L, 50 - H, RL - 500 !l 

R1-R2-500 !l 

RL - 500!l 
51-L, 50-L, R1-R2-500!l 

50-H, R1-R2-500!l 

51 ~X, 50~H, R1 ~R2~500!l 

51 ~X, 50~H, R1 ~R2~500!l 

51 ~X, 50~H, R1 ~R2~500!l 

51 ~X, 50~H, R1 ~R2~500!l 

TEXAS • 
INSTRUMENTS 

SN54ALS634 

MIN MAX 
10 43 

10 43 

15 67 
15 67 

10 60 

5 30 

10 60 

7 35 

2 30 

2 30 

2 30 

2 30 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

SN74ALS634 

MIN MAX 
UNIT 

10 40 

10 40 
ns 

15 55 
15 55 

ns 

10 48 ns 

5 25 ns 
10 48 ns 

7 30 ns 

2 25 ns 

2 25 ns 

2 30 ns 

2 25 ns 



PRODUCT 
PREVIEW 

SN54ALS633. SN74ALS633 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

WITH OPEN·COLLECTOR OUTPUTS 

, ALS633 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS633 SN74ALS633 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vcc - 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH ERR or MERR. VCC = 4.5 V to 5.5 V, IOH = -0.4 mA VCC- 2 VCC- 2 V 

IOH DB or CB VCC - 4.5 V, VOH - 5.5 V 0.1 0.1 mA 

ERR or MERR 
VCC - 4.5 V, IOL - 4 mA 0.25 0.4 0.25 0.4 

VOL 
VCC - 4.5 V, IOL - 8 mA 0.35 0.5 

VCC - 4.5 V, IOL - 12 mA 
V 

DB or CB 
0.25 0.4 0.25 0.4 

VCC - 4.5 V, IOL - 24 mA 0.35 0.5 

SO or Sl VCC - 5.5 V, VI - 7 V 0.1 0.1 
II 

All others VCC - 5.5 V, 
mA 

VI - 5.5 V 0.1 0.1 
SO or Sl 20 20 

IIH 
All others; 

VCC = 5.5 V, VI = 2.7 V ~A 
20 20 

SO or Sl -0.4 -0.4 
IlL 

All others; 
VCC = 5.5 V, VI = 0.4 V mA 

-0.1 -0.1 

IO§ ERR or MERR VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICC VCC - 5.5 V, See Note 1 150 250 150 250 mA 

t All typical values are at VCC = 5 V, T A = 25°C. 
t For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§ The outpu~ conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 
NOTE 1: ICC is measured with SO and Sl at 4.5 V and all CB and DB pins grounded. 

, ALS633 switching characteristics, Vee = 4.5 V to 5.5 V, eL = 50 pF, Te = - 55 °e to 125°e 
for SN54ALS633, T A = ooe to 70°C for SN74ALS633 

PARAMETER 
FROM TO 

liN PUT) (OUTPUT) 

DB and CB ERR 
tpd 

DB ERR 

tpd DB and CB MERR 

tpd SO. and SH CB 

tpLH SO. and SH ERR 

tpd DB CB 

tpd LEDBO. DB 

tpd S1t CB 

tpLH OECBi CB 

tpHL OECB. CB 

tpLH OEBO thru "OEB3i DB 

tpHL OEBO thru OEB3. DB 

PRODUCT PREVIEW do •• monts .ontain information 
aD products in the formative or design phase of 
development. Characteristic data anil other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue thesa 
products without notice. 

TEST CONDITIONS 
SN54ALS633 ' 

MIN 

Sl =H, SO=L, RL=500!l 10 

Sl =L, SO=H, RL=500!l 10 

Sl-H, SO-L, RL-500!l 15 

Sl =L, SO=H, RL=500!l 15 

RL -680!l 10 

RL =500!l 5 

Sl-L, SO-L, RL -680!l 10 

Sl =X, SO=H, RL=680!l 15 

SO - H, RL - 680 !l 10 

Sl =X, SO=H, RL =680!l 2 

Sl =X, SO=H, RL=680!l 2 

Sl =X, SO=H, RL=680!l 2 

Sl =X, SO=H, RL=680!l 2 

TEXAS • 
INSTRUMENTS 
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MAX 

43 

43 

67 

67 

75 

30 

70 

70 

60 

35 

35 

35 

35 

SN74ALS633 
UNIT 

MIN MAX 

10 40 
ns 

10 40 

15 55 
ns 

15 55 

10 60 ns 

5 25 ns 

10 60 ns 

15 50 ns 

10 45 ns 

2 30 ns 

2 30 ns 

2 30 ns 

2 30 ns 
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SN54ALS635. SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 
WITH OPEN·COLLECTOR OUTPUTS 

PRODUCT 
PREVIEW 

'ALS635 electrical characteristics over recommended operating temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIOI\IS 
SN54ALS635 SN74ALS635 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vcc "'" 4.5 V, 11- -18 mA -1.5 -1.5 V 

VOH ERR or MERR VCC ~ 4.5 V to 5.5 V, IOH ~ -0.4 mA VCC-2 VCC-2 V 

IOH DB or CB VCC - 4.5 V, VOH - 5 .. 5 V 0.1 0.1 mA 

ERR or MERR 
VCC - 4.5 V, IOL - 4 mA 0.25 0.4 0.25 0.4 

VOL 
VCC - 4.5 V, IOL - 8 mA 0.35 0.5 

V 
VCC - 4.5 V, IOL - 12 mA 0.25 0.4 0.25 0.4 

DB or CB 
VCC - 4.5 V, IOL - 24 mA 0.35 0.5 

SO or 51 VCC - 5.5 V, VI - 7 V 
II mA 

All others VCC - 5.5 V, VI - 5.5 V 

IIH 
SO or 51 

All others t 
VCC ~ 5.5 V, VI = 2.7 V ~A -

SO or 51 
IlL VCC ~ 5.5 V, VI = 0.4 V mA 

All others t 

IO§ ERR or MERR VCC ~ 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

ICC VCC - 5.5V, See Note 1 150 150 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
:1: For 110 ports, the parameters IIH and IlL include the off~state output current. 
§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS
NOTE 1: ICC is measured with SO and S 1 at 4.5 V and all CB and DB pins grounded. 

'ALS635 switching characteristics, Vee = 4.5 V to 5.5 V, eL = 50 pF, Te = -55°e to 125 De 
for SN54ALS635, T A = 0 DC to 70 DC for SN74ALS635 

FROM TO 
TEST CONDITIONS 

SN54ALS635 SN74ALS635 
PARAMETER 

Typt Typt UNIT 
(INPUT) (OUTPUT) MIN MAX MIN MAX 

DB and C8 ERR S1 =H, SO=L, RL~500!l 26 26 
tpd ns 

DB ERR S1 ~L, SO~H, RL=500!l 26 26 

MERR 
S1-H, SO-L, RL-500!l 40 40 

, tpd DB and CB ns 
S 1 = L, SO = H, RL = 500 !l 40 40 

tpd SOl and SlI CB RL ~680!l 40 40 ns 

tpLH SOl and SlI ERR RL ~500!l 14 14 ns 

tpd DB CB S1-L, SO-L, RL -680!l 40 40 ns 

tpd Sl1 DB SO-H, RL 680 !l 40 40 ns 

tPLH DECB! CB S1 =X, SO=H, RL~680!l 24 24 ns 

tpHL DECBI CB S1 =X, SO=H, RL =680!l 24 24 ns 

tpLH OEDB! 08 S1 ~X, SO=H, RL=680!l 24 24 ns 

tpHL OEDBI DB S1=X,SO=H, RL=680!l 24 24 ns 

t All typical values are at VCC = 5 V, T A = 25.oC. 

PRODUCT PREVIEW documonts contain information 
on products in the formative or design ~hase of 
development. Characteristic data anlt other 
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SN54ALS632A, SN54ALS633 THRU SN54ALS635 
SN74ALS632A, SN74ALS633 THRU SN74ALS635 

32·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

!4----REAo--->t·I4f---------CORRECT----------->it l 
I, I 
tt------thI8),~ I 

so-l ri-------------------------------~L-_____ __ 
~ tcorrectiofl------_·I 

~tsu(1)~th(9)--+I I r--tdiS---' 

-----~:==~~~~'~~~==='~~~~=====:k:~~~~~~~~~~~~~~---DBO THRU OB31 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 
1 

if--tefl----Jl.l 
1 

OEBO THRU 0eB3 
, , 
I , 

Iif--tsull)~th(9)~ ~tdiS~, 

-------~' ==~~~~' ~~~==='~ZE~~====:J<=~~~~~~~~===='~~~ ,-----CBO THRU CB6 INPUT CHECK WORD OUTPUT SYNDROME CODE 

If--ten-----ll\ 

CECS : 

~tpd---+j 

ERRw#d5~~t/DW/iW"4<,..--------V-A-1I-D=ER=R,..F-LA-G------------"")0IA1Hg"bM 
~ tpd _I 

FIGURE 1. READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS 

OUTPUT CORRECTED DATA WORD 

DBO THRU DB7 ---{ INPUT DAT~ WORD wx::x »») 
OB8 THRU 0815 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 

0616 THRU 0823 INPUT DATA WORD . OUTPUT CORRECTED DATA WORD 

0824 THRU OB31 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 

OEBO------~--, 

~------~ 

OEBl L-__________________ ~ ________ ,L_ ____________ ~r______ 
1 

L----------------------------r: _____________ ~r______ 
~3------------+----, : r______ 

I 
!f----- tsu(2)-------., tt-tsu 131 ""*1 

i:EOiiO "'"'~""~'""'~""'~"'"'~"'"~""~""'~""'~""'~ ~/////Ill/lI////f : 
I.--'w---.i 1 

OECB----------------------,~I ________________________ _r----------------~r------
INPUT CHECK WORD OUTPUT SYNDROME CODe OUTPUT CHECK WORD 

\~ ________ ~V~A~LI~D~ER~R~F~L~AG~ ________ _'7 

\~ _______ V~A~L~ID~M~E~RR~F~L~AG~ ____ __J7 

FIGURE 2. READ, CORRECT. MODIFY MODE SWITCHING WAVEFORMS 
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SN54ALS632A, SN54ALS633 THRU SN54ALS635 
SN74ALS632A, SN74ALS633 THRU SN74ALS635 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

so 

" 

L r'w/sl]I-________________________ _ 
~----------------~I------~/ 

DBO THRU DB31 

CSO 
THRU 

CB6 

I ItII-- t h(101---lJit 
I I 

INPUT VALID DATA WORD INPUT DIAGNOSTIC DATA WORD 

OUTPUT VALID CHECK WORD 

OUTPUT DIAGNOSTIC 
DATA WORD 

OUTPUT SYNDROME CODE 

FIGURE 3. DIAGNOSTIC MODE SWITCHING WAVEFORM 
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PRODUCT 
PREVIEW 

SN54AS632, SN54AS634 
SN74AS632, SN74AS634 

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

• Detects and Corrects Single-Bit Errors 

• Detects and Flags Dual-Bit Errors 

• Built-In Diagnostic Capability 

• Fast Write and Read Cycle Processing 
Times 

• Byte-Write Capability ., . 'AS632 

• Dependable Texas Instruments Quality and 
Reliability 

descrjption 

The 'AS632 and 'AS634 devices are 32-bit 
parallel error detection and correction circuits 
(EDACs) in 52-pin (' AS632) or 48-pin (' AS634) 
600-mil packages. The EDACs use a modified 
Hamming code to generate a 7-bit check word 
from a 32-bit data word. This check word is 
store"d along with the data word during the 
memory write cycle. During the memory read 
cycle, the 39-bit words from memory are 
processed by the EDACs to determine if errors 
have occurred in memory. 

Single-bit errors in the 32-bit data word are 
flagged and corrected. 

Single-bit errors in the 7-bit check word are 
flagged, and the CPU sends the EDAC through 
the correction cycle even though the 32-bit data 
word is not in error. The correction cycle will 
simply pass along the original 32-bit data word 
in this case and produce error syndrome bits to 
pinpoint the error-generating location, 

Dual-bit errors are flagged but not corrected, 
These errors may occur in any two bits of the 
39-bit data word from memory (two errors in the 
32-bit data word, two errors in the 7-bit check 
word, or one error in each word). The gross-error 
condition of all lows or all highs from memory 
will be detected. Otherwise, errors in three or 
more bits of the 39-bit word are beyond the 
capabilities of these devices to detect. 

02661, JANUARY 1986 

·AS632 ... JD PACKAGE 
(TOP VIEW) 

LEDBO VCC 
MERR 51 

ERR SO 
DBO DB31 
OBI DB30 
DB2 DB29 
DB3 DB28 

OB27 

OEBO 
DB6 OB25 
DB7 OB24 
GND 
DB8 OB23 
DB9 

OEBI 
DB10 
DBll 
OB12 
DB13 
OB14 
DB15 

CB6 
CB5 
CB4 

OECB 

'AB632 ... FN PACKAGE 
(~OP VIEW) 

uu~~il~I~IIHH_o~~~uu 
zzooow~~»~~ooozz 

9 8 7 6 5 4 3 2 1 68 67 666564 63 6261 

NC 10 60[ NC 
OB3 11 59[ NC 
OB4 12 58[ OB28 
DB5 13 57[ OB27 

OEBO 14 56[ DB26 
DB6 15 55~ OEB3 
DB7 16 54~ DB25 
GNO 17 53[ OB24 
GND 18 52 [ GND 
DB8019 51 ~ GNO 
OB9Q20 50 OB23 

OEBl g21 49 OB22 
OB10 g22 48 OEB2 
OBll g23 47 OB21 
OB12 b 24 46 OB20 
OB13Q25 45 OB19 
OB14 P26 44 DB18 

2728293031323234353637383940414243 

NC-No internal connection 

Copyright © 1986, Texas Instruments Incorporated 
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SN54AS632, SN54AS634 
SN74AS632, SN74AS634 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

Read-modify-write (byte-control) operations can be performed with the' AS632 EDAC by using output 
latch enable. LEDBO. and the individual OEBO thru OEB3 byte control pins. 

Diagnostics are performed on the EDACs by controls and internal paths that allow the user to read the 
contents of the DB and CB input latches. These will determine if the failure occurred in memory or in the 
EDAC. 

·AS634 ••• JD PACKAGE 'AS634 •.. FN PACKAGE 
(TOP VIEWI (TOP VIEW) 

MERR 10:: ~ 0 '" vee N .... O a:: uu MMN 
uummm~~uuu~om~~uu 

ERR 51 Z2CQOw 2»~~OOOZZ 

SO 98765432 1 68 67 66 85 64 638261 
OBI OB31 10 60 Ne 

OB30 59 NC 
OB3 6 OB29 12 58 OB28 
OB4 OB2B 13 57 OB27 
OBS OB27 14 56 OB26 

OB26 15 55 NC 
OB6 OB25 18 54 
OB7 OB24 17 53 
GNO GNO 18 52 
OB8 OB23 19 51 
OB9 OB22 20 50 

OB10 OB21 21 49 
OBll OB20 22 48 
OB12 OB19 OBll 23 47 
OB13 OB18 24 46 

OB14 OB17 25 45 

OBIS OB16 26 44 

CB6 CBO n~~W~~H~~~n~~~~~u 

CBS CBl 
uuu~U~~·rMN~O~~UU 

CB4 CB2 ZZZmZB~B~BBBBmmZ2 
OEca CB3 o 0 00 

NC - No internal connection 

TABLE 1. WRITE CONTROL FUNCTION 

CONTROL 
DB CONTROL DB OUTPUT LATCH CB 

ERROR FLAGS MEMORY EDAC 
OATA 110 wi. OR ('A56~2) CHECK 110 CONTROL 

CYCLE FUNCTION S1 SO 0E5B LEDiiO 0ECiI ERR MERR 

Write 
Generate 

check word 
L L Input H X 

Output 

check bitst 
L H H 

tSee Table 2 for details on check bit generation. 

memory write cycle details 

During a memory write cycle, the check bits (CBO thru CB6) are generated internally in the EDAC by seven 
16-input parity generators using the 32-bit data word as defined in Table 2. These seven check bits are 
stored in memory along with the original 32-bit data word. This 32-bit word will later be used in the memory 
read cycle for error detection and correction. 
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CHECK WORD 

BIT 

CBO 

CB1 

CB2 

CB3 

CB4 

CB5 

CBe 

SN54AS632, SN54AS634 
SN74AS632, SN74AS634 

32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 2. PARITY ALGORITHM 

32·BIT DATA WORD 

31 3029 2B 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 B 7 6 5 4 3 2 1 0 

X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 

The seven check bits are parity bits derived from the matrix of data bits as indicated by "X" for each bit. 

error detection and correction details 

During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be 
able to determine whether the data from memory is acceptable to use as presented to the bus, the error 
flags must be tested to determine if they are at the high level. 

The first case in Table 3 represents the normal, no·error conditions. The EDAC presents highs on both 
flags. The next two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal 
for a correctable error, and the EDAC should be sent through the correction cycle. The last three cases 
of double-bit errors will cause the EDAC to signal lows on both ERR and MERR, which is the interrupt 
indication for the CPU. 

TABLE 3. ERROR FUNCTION 

TOTAL NUMBER OF ERRORS ERROR FLAGS 

32-BIT DATA WORD 7-BIT CHECK WORD ERR MERR 
DATA CORRECTION 

0 0 H H Not applicable 

1 0 L H Correction 

0 1 L H Correction 

1 1 L L Interrupt 

·2 0 L L Interrupt 

0 2 L L Interrupt 

Error detection is accomplish.ed as the 7-bit check word and the 32-bit data word from memory are applied 
to internal parity generators/checkers. If the parity of all seven groupings of data and check bits are correct, 
it is assumed that no error has occurred and both error flags will be high. 

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error 
flag or flags will be set low. Any single error in the 32-bit data word will change the state of either three 
or five bits of the 7-bit check word. Any single error in the 7-bit check word changes the state of only 
that one bit. In either case, the single error flag (ERR) will be set low while the dual error flag (MERR) will 
remain high. 

Any two-bit error will change the state of an even number of check bits. The two-bit error is not correctable 
since the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit error 
is detected. 

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error, 
or an uncorrectable error has occurred and .will produce erroneous results in all three cases. It should be 
noted that the gross-error conditions of all lows and all highs will be detected. 
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SN54AS632. SN54AS634 
SN74AS632. SN74AS634 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 4. READ. FLAG, AND CORRECT FUNCTION 

MEMORY EOAC ONTROl 

CYCLE FUNCTION S1 SO 

Read Read & flag H L 

Latch input 
Read data & check H H 

bits 

Output 

Read corrected data H H 

& syndrome bit 

tSee Table 3 for error description. 
+See Table 5 for error location. 

DATA I/O 

Input 

Latched 
input 

data 

Output 

corrected 
data word 

DB CONTROL DB OUTPUT LATCH 
OEan OR ('AS6321 CHECK I/O 

OEbB rEi5BO 
H X Input 

Latched 
H L input 

check word 

Output 

L X syndrome 

bits* 

CB 
ERROR FLAGS 

CONTROL ERR MERR OECB 
H Enabledt 

H Enabledt 

L Enabledt 

As the corrected word is made available on the data I/O port (OBO thru OB31), the check word I/O port 
(CBO thru CB6) presents a 7·bit syndrome error code. This syndrome error code can be used to locate 
the bad memory chip. See Table 5 for syndrome decoding. 
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SYNDROME BITS 
ERROR 

6 5 4 3 2 1 0 6 
L L L L L L L unc L 
L L L L L L H 2-bit L 
L L L L L H L 2-bit L 

L L L L L H H unc L 
L L L L H L L 2-bit L 
L L L L H L H unc L 
L L L L H H L unc L 

L L L L H H H 2-bit L 
L L L H L L L 2-bit L 
L L L H L L H unc L 
L L L H L H L OB31 L 
L L L H L H H 2-bit L 
L L L H H L L unc L 
L L L H H L H 2-bit L 
L L L H H H L 2-bit L 
L L L H H H H OB30 L 
L L H L L L L 2-bit L 
L L H L L L H unc L 
L L H L L H L OB29 L 

L L H L L H H 2-bit L 
L L H L H L L OB28 L 
L L H L H L H 2-bit L 

L L H L H H L 2-bit L 

L L H L H H H OB27 L 

L L H H L L L 0826 L 
L L H H L L H 2-bit L 
L L H H L H L 2-bit L 

L L H H L' H H OB25 L 

L L H H H L L 2-bit L 

L L H H H L H OB24 L 

L L H H H H L unc L 
L L H H H H H 2-bit L 

SN54AS632, SN54AS634 
SN74AS632, SN74AS634 

32-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 5. SYNDROME DECODING 

SYNDROME BITS 
ERROR 

SYNDROME BITS 
ERROR 

SYNDROME BITS 
ERROR 

5 4 3 2 1 0 6 543 2 1 0 6 5 4 3 2 1 0 
H L L L L L 2-bit H L L L L L L 2-bit H H L L L L L unc 

H L L L L H unc H L L L L L H unc H H L L L L H 2-bit 
H L L L H L OB7 H L L L L H L unc H H L L L H L 2-bit 

H L L L H H 2-bit H L L L L H H 2-bit H H L L L H H OB23 

H L L H L L OBB H L L L H L L unc H H L L H L L 2·bit 

H L L H L H 2-bit H L L L H L H 2-bit H H L L H L H OB22 

H L L H H L 2-bit H L L L H H L 2-bit H H L L H H L OB21 

H L L H H H OB5 H L L L H H H unc H H L L H H H 2-bit 
H L H L L L OB4 H L L H L L L unc H H L H L L L 2-bit 

H L H L L H 2-bit H L L H L L H 2-bit H H L H L L H OB20 

H L H L H L 2-bit H L L H L H L 2-bit H H L H L H L OB19 
H L H L H H OB3 H L L H L H H OB15 H H L H L H H 2-bit 

H L H H L L 2-bit H L L H H L L 2-bit H H L H H L L OB18 

H L H H L H 082 H L L H H L H unc H H L H H L H 2-bit 
H L H H H L unc H L L H H H L OB14 H H L H H H L 2-bit 

H L H H H H 2-bit H L L H H H H 2-bit H H L H H H H CB4 

H H L L L L OBO H L H L L L L unc H H H L L L L 2-bit 

H H L L L H 2-bit H L H L L L H 2-bit H H H L L L H OB16 
H H L L H L 2-bit H L H L L H L 2-bit H H H L L H L unc 

H H L L H H unc H L H L L H H OB13 H H H L L H H 2-bit 
H H L H L L 2-bit H L H L H L L 2-bit H H H L H L L OB17 

H H L H L H OBl H L H L H L H OB12 H H H L H L H 2-bit 

H H L H H L unc H L H L H H L 0811 H H H L H H L 2-bit 

H H L H H H 2-bit H L H L H H H 2-bit H H H L H H H CB3 
H H H L L L 2-bit H L H H L L L 2-bit H H H H L L L unc 

H H H L L H unc H L H H L L H OB10 H H H H L L H 2-bit 

H H H L H L unc H L H H L H L OB9 H H H H L H L 2-bit 

H H H L H H 2-bit H L H H L H H 2-bit H H H H L H H CB2 
H H H H L L unc H L H H H L L OB8 H H H H H L L 2-bit 

H H H H L H 2-bit H L H H H L H 2-bit H H H H H L H CBl 

H H H H H L 2-bit H L H H H H L 2-bit H H H H H H L CBO 
H H H H H H CB6 H L H H H H H CB5 H H H H H H H none 

CB X= error in check bit X 
OB Y = error in data bit Y 
2-bit = double-bit error 
unc = uncorrectable multi bit error 

read-modify-write (byte controll operations 

The' AS632 is capable of byte-write operations. The 39-bit word from memory must first be latched into 
the OB and CB input latches. This is easily accomplished by switching from the read and flag mode (S1 = H, 
SO = l) to the latch input mode (S1 = H, SO = H). The EOAC will then make any corrections, if necessary, 
to the data word and place it at the input of the output data latch. This data word must then be latched 
into the output data latch by taking lEOBO from a low to a high. 

Byte control can now be employed on the data word through the OEBO through OEB3 controls. OEBO 
controls OBO-OB7 (byte 0). OEB1 controls OB8-0B15 (byte 1). OEB2 controls OB16-0B23 (byte 2). and 
OEB3 controls OB24-0B31 (byte 3). Placing a high on the byte control will disable the output and the user 
can modify the byte. If a low is placed on the byte control, then the original byte is allowed to pass onto 
the data bus unchanged. If the original data word is altered through byte control, a new check word must 
be generated before it is written back into memory. This is easily accomplished by taking control S1 and 
SO low. Table 6 lists the read-modify-write functions. 
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SN54AS632. SN54AS634 
SN74AS632. SN74AS634 
32·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 6. READ-MODIFY-WRITE FUNCTION 

DB OUTPUT 
MEMORY CONTROL 

OEBnt EDAC FUNCTION BYTEnt LATCH CHECK I/O 
CYCLE S1 SO 

LEDBO 

Head Read & Flag H L Input H X Input 

Latched Latched 

Read 
Latch input data 

H H Input H L input 
& .check bits 

data check word 

Latched Hi-Z 
latch corrected ------

Read data word into H H 
output 

H H 
Output 

data Syndrome 
output latch 

word bits 

Input 

Modify appropriate modified H 

Modify byte or bytes & BYTEO Output 
L L ------- ------ H 

/write generate new Output check word 

check word unchanged L 

BYTEO 

CB ERROR FLAG 

CONTROL ERR MERR 

H Enabled 

H Enabled 

H -------
L 

Enabled 

L H H 

tOEBD controls OBD-OB7 IBYTEOI, OEB 1 controls OBB-OB15 IBYTE 1 I, OEB3 controls OB16-0B23 IBYTE21, OEB3 controls OB24-0B31 
IBYTE3/. 

diagnostic operations 

The' AS632 and' AS634 are capable of diagnostics that allow the user to determine whether the EDAC 
or the memory is failing. The diagnostic function tables will help the user to see the possibilities for diagnostic 
control. 

In the diagnostic mode (S1 = L, SO = H), the checkword is latched into the input latch while the data 
input latch remains transparent. This lets the user apply various data words against a fixed known 
checkword. If the user applies a diagnostic data word with an error in any bit location, the ERR flag should 
be low. If a diagnostic data word with two errors in any bit location is applied, the MERR flag should be 
low. After the checkword is latched into the input latch, it can be verified by taking OECB low. This outputs 
the latched check word . With the' AS632, the diagnostic data word can be latched into the output data 
latch and verified. It should be noted that the' AS634 does not have this pass-through capability because 
they do not contain an output data latch. By changing from the diagnostic mode (S1 = L, SO ;= H) to 
the correction mode (S1 = H, SO = H), the user can verify that the EDAC will correct the diagnostic data 
word. Also, the syndrome bits can be produced to verify that the EDAC pinpoints the error location. Table 7 
(' AS632) and Table 8 (' AS634) list the diagnostic functions. 
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EDAC FUNCTION 
CONTROL 

S1 SO 

Read & flag H L 

Latch input check 

word while data 
L H 

input latch remains 

transparent 

Latch diagnostic 

data word into L H 

output latch 

Latch diagnostic 

data word into H H 

input latch 

Output diagnostic 

data word & H H 

syndrome bits 

Output corrected 

diagnostic data 
H H 

word & output 

syndrome bits 

EDAC FUNCTION 
CONTROL 

S1 SO 

Read & flag H L 

Latch input check 

bits while data 

input latch remains 
L H 

transparent 

Output input 

check bits 
L H 

Latch diagnostic 

data into H H 

input latch 

Output corrected 

diagnostic H H 

data word 

SN54AS632, SN54AS634 
SN74AS632, SN74AS634 

32·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 7. 'AS632 DIAGNOSTIC FUNCTION 

DB BYTE DB OUTPUT CB 
ERROR FLAGS 

DATA 1/0 CONTROL LATCH CHECK 1/0 CONTROL 
ERR MEiiR 

OEBn LEDBO 5ECs 
Input correct 

H X 
Input correct 

H H H 
data word check bits 

Input Latched 

diagnostic H L input H Enabled 

data word t check bits 

Input Output latched 
L 

diagnostic H H check bits Enabled 

data word t ------- ----
Hi-Z H 

Latched Output 

input sy.ndrome L 
H H Enabled 

diagnostic bits ------- ..... ----
data word Hi-Z H 

Output 
Output 

syndrome L 
diagnostic L H Enabled 

bits 
data word ------- ----

Hi-Z H 

Output Output 

corrected syndrome L 
L L Enabled 

diagnostic bits ------- ----
data word Hi-Z H 

TABLE 8. 'AS634 DIAGNOSTIC FUNCTION 

DB CONTROL 
CHECK 1/0 

CB CONTROL ERROR FLAGS 
DATA 1/0 

OEDB OECB ERR MERR 

Input correct 
H 

Input correct 
H H H 

data .word check bits 

Input 
Latched input 

diagnostic H H Enabled 

data word t 
check bits 

Input 
Output input 

diagnostic H L Enabled 

data word t 
check bits 

Latched input Output 
L 

diagnostic H =.v.~~~.:.~i.!:_ Enabled ------
data word Hi-Z H 

Output corrected Output 
L 

diagnostic L syndrome bits Enabled 

data word i=j]:"Z--- -- ---H---

tOiagnostic data is a data word with an error in one bit location except when testing the MERR error flag. In this case, the diagnostic data 
word will contain errors in two bit locations. 
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SN54AS632, SN74AS632 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

• AS632 logic diagram (positive logic) 

DECODER 

so - 1 

S1 -2 

C 
C 

BO-
B6 

CB 

DB7 DBO· 

DB8·D 

DB16-D 

DB24-D 

B15 

B23 

B31 

BO 

B1 

B2 

B3 

LED BO 

X/Y 

8 8 

0 

0 

3 
1 
3 
2 

L~S 

L- Cl 
7 7 

10 

BUFFERS KJ 
<J -

4- 7 

EN 

-
8 

8 

8 

8 

8 8 BUFFERS 

EN<J 
S -

- ~ 
~ 
8 

I SYNDROME 

"'"'-
GENERATOR 

=1 
7 I ;;>1 J-+- ~ I 

~ 
CHECK-BIT 

~ - GENERATOR ~ 

------
------
------
------

MUX [7 
X-OR] 

GO 1~ 32 7 

G1 
7 

0 ERROR 
DETECTOR 

LATCHES 

C1 

10 - EN ERROR D--ERR 

10 ~ 7 MULTI-
0-- M'E"RR ERROR 

10 

10 

32 

BIT-IN-
ERROR ERROR 

CORRECTOR DECODER 

LATCHES =1 - EN 
~ ~ 32 32 10 

32 
-q C1 [32 

X-OR] 
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SN54AS634, SN74AS634 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

'AS634 logic diagram (positive logic) 

DECODER 

so 

S1 

C 
C 

- 1 

- 2 

BO-
B6 

CB 

DBO-D B31 

x/v 
0 
0 

3 

1 

3 

2 

L~S 

..... C1 
7~ 7 

10 

BUFFERS ~ 
~i'<r '---

7 

EN 

-
-

32 32 

32 

MUX 

GO 1~ 
G1 

7 
0 

LATCHES 

C1 
~ 

10 

BUFFERS 

<I 

OE DB ... EN 

I SYNDROME 

.... GENERATOR 
-:;-

7 I ;;'1 J.-2,.- ~ I 

~ 
CHECK-BIT 

~ ~ GENERATOR r+-
(See Table 21 r----.. 

r----.. 
r----.. 
r----.. 

[7 

32 7 
.!2!l. 

ERROR 
DETECTOR 
(See Table 3) 

"- EN ERROR C>--ERR 
7 MULTI- C>--MERR ERROR 

32 

BIT·IN· 
ERROR ERROR 

CORRECTOR DECODER 

=1 EN . 

~ + l 32 
32 
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SN54AS632. SN54AS634 
SN74AS632. SN74AS634 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: eB and DB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 

All others. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: 

SN74AS632, SN74AS634 .................................. ooe to 70 0 e 
Operating case temperature range: 

SN54AS632, SN54AS634 ..... -55°e to 125°C 
Storage temperature range ..... . -65°e to 150°C 

recommended operating conditions 

SN54AS632 SN74AS632 

SN54AS634 SN74AS634 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 
ERR or MERR -0.4 -0.4 

DB or CB -1 
mA 

-2.6 

ERR or MERR 4 8 
IOL Low-level output current 

DB or CB 12 
mA 

24 

tw Pulse duration LEDBO low ns 

111 Data and check word before sot 

151 =HI 

121 SO high before LED BOt IS 1 = HI t 

131 LEDBO high before the earlier of 

501 or 511 t 

tsu Setup time 
14) LEDBO high before 511 ISO = HI 

151 Diagnostic data word before S 1 t 
ns 

ISO=HI 

161 Diagnostic check word before the 

later of 51 j or sal 
171 Diagnostic data word before 

LEDBOt 151 =L and SO=H)" 

181 Read-mode, SO low and 51 high 

191 Data and check word after sot 

151 =HI 

Hold time 
1101 Data word after 511 ISO = HI 

th ns 
1111 Check word after the later of 

511 or sot 

(12) Diagnostic data word after 

-LEDBOIIS1 =L, SO=HI" 

tcorr Correction time (see Figure 1) ns 

TC Operating case temperature -55 125 °c 
TA Operating free-air temperature 0 70 °c 

t These times ensure that corrected data is saved in the output data latch. 
t These times ensure that the diagnostic data word is saved in the output data latch. 
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SN54AS632, SN54AS634, SN74AS632, SN74AS634 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

WITH 3·STATE OUTPUTS 

'AS632, 'AS634 electrical characteristics over recommended operating temperature range (unless 
otherwise noted) 

SN54AS632 SN74AS632 
PARAMETER TEST CONDITIONS SN54AS634 SN74AS634 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 
All outputs Vee - 4.5 V to 5.5 V, IOH = -0.4 mA Vcc- 2 Vcc- 2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 
DB or eB 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

ERR or MERR 
Vee = 4.5 V, IOH = 4 mA 0.25 0.4 0.25 0.4 

VOL 
Vec = 4.5 V, IOL = 8 mA 0.35 0.5 

V 
DB or CB 

VCC = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

Vec = 4.5 V, IOL = 24 mA 0.35 0.5 
50 or 51 VCC = 5.5 V, VI = 7 V 0.1 0.1 

II mA 
All others VCC = 5.5 V, VI = 5.5 V 0.1 0.1 
DB or CBt 20 20 

IIH 
All others t 

VCC = 5.5 V, VI = 2.7 V ~A 
20 20 

50 or 51 -0.4 -0.4 
IlL Vec = 5.5 V, VI = 0.4 V mA 

All others t -0.1 -0.1 

IO§ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICC VCC = 5.5 V, See Note 1 150 150 mA 

NOTE 1: ICC is measured with 50 and 51 at 4.5 V and all CB and DB pins grounded. 

'AS632 switching characteristics, Vee = 4.5 V to 5.5 V, eL 50 pF, Te 
for SN54AS632, T A = ooe to 70 0 e for SN74AS632 

FROM TO 5N54AS632 SN74AS632 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

(INPUT) (OUTPUT) MIN MAX MIN MAX 

DB and CB ERR 51 =H, 50=L, RL=500 (l 17 17 
tpd ns 

DB ERR 51 =L, 50=H, RL=500 (l 17 17 

DB and CB MERR 51 =H, 50=L, RL=500 (l 26 26 
tpd ns 

DB MERR 51 = L, 50 = H, RL = 500 (l 26 26 

tpd 501 and 511 CB Rl =R2=500 (l 26 26 ns 

tpLH 501 and 51 I ERR RL = 500 (l 9 9 ns 

tpd DB CB 51 =L, 50=L, Rl =R2=500 (l 26 26 ns 

tpd LEDBOI DB 51 =X, 50=H, Rl =R2=500 (l 17 17 ns 

tpd 511 eB SO=H, Rl =R2=500 Il 26 26 ns 

ten OEeBI CB 50=H, 51 =X, Rl =R2=500 Q 12 12 ns 

tdis OECBl CB 50=H, 51 =X, Rl =R2=500 (l 12 12 ns 

ten OEBO thru OEB31 DB 50=H,51=X, Rl=R2=500(l 12 12 ns 

tdis OEBO thru OEB31 DB 50=H, 51 =X, Rl =R2= 500 (l 12 12 ns 

t All typical values are at VCC = 5 V, TA = 25 'C. 
t: For lID ports, the parameters IIH and IlL include the off-state output current. 
§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS634, SN74AS634 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 
WITH 3·STATE OUTPUTS 

'AS634 switching characteristics, Vee = 4.5 V to 5.5 V, eL .. 50 pF, Te = -55°C to 125°C 
for SN54AS634, T A .. 0 DC to 70 DC for SN74AS634 

II 
l> r
tn 
I» 

PARAMETER 

tpd 

tpd 

tpd 

tpLH 

tpd 

tpd 

ten 

tdis 

ten 

tdis 

FROM 
(INPUT) 

DB and CB 

DB and CB 

501 and 511 

501 and 511 

DB 

51i 

DECBI 

DECBi 

OEDBI 

DEDBi 

TO SN54AS634 
TEST CONDITIONS 

Typt (OUTPUT) MIN MAX 

ERR 
51 =H, 50=L, RL=500 Il 17 

51-L, 50-H, RL-500 Il 17 

MERR 
51-H, 50-L, RL-500 Il 26 
51 = L, SO = H, RL = 500 Il 26 

CB R1 =R2=500 Il 23 

rn1i RL = 500 Il 9 
CB 51-L, 50-L, R1-R2-500 Il 23 

CB 50-H, R1-R2-500 Il 23 

CB 51 =X, 50=H, R1 =R2=500 Il 12 

CB 51 =X, 50=H, R1 =R2=500 Il 12 

DB 51=X,50=H, R1=R2=5001l 12 

DB 51 =X, 50=H, R1 =R2=500 Il 12 

&. tAli typical values are at VCC = 5 V, TA = 25 ec, 

l> 
tn 
(') 
:::;' 
n c 
;:::;.' 
(I) 
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SN74AS634 

MIN Typt MAX 
UNIT 

17 

17 
ns 

26 

26 
ns 

23 ns 

9 ns 

23 ns 

23 ns 

< 12 ns 

12 ns 

12 ns 

12 ns 



SN54AS632, SN54AS634 
SN74AS632, SN74AS634 

32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

r----READ--..... tf~----------CORRECT-----------·I 

j't----thI81'----" : 

so-l rl----------------------------------------~~i ________ _ 
:_ tcorractiO"--------+t1l1 

~tsU(11---r--tht914 : ~tdiS----" 

DBO THRU 0831 ----1::::=~IN~PU~T~D~A~T~A~W~O~RD~=::~~~~, ===)\'C~OU~T~P~UT~C~O~R~R~EC~T~ED~DA~T~A~W~O~R~D=~~~~--
If---ton --...-! 
I 

OESO THRU OEBJ I , ~I __________________ ~ 
I*---tsut'l~th(9)----III til-- --lit 
I I I I· ~js -! 

CBOTHRUCB6---~::~I~NP~U~T~C~HE~C~K~W~O~R~D::::~~~~~:::::x==~O~UT~P~U~T~SY~N~D~R~OM~E~C~O~D~E::::jz~~~--
If--ten~ 

OE'CB ----!"----------i 
~----------------------~ 

, 
tf-------tpd~ 

ERR 0"#t0iJ;%§W##~,.--------V-AL-,D-=ER=R:-F-L-AG--------...."X0'dMt{IPm;1 
~ tpd III 

MeRR 0"#/#)7.u?J~WJ§W##//~-------V-A-L-,D-=M=E=RR:-F-L-AG------""""'X'@iJv'AtM0?j 

FIGURE 1. READ. FLAG. AND CORRECT MODE SWITCHING WAVEFORMS 

If----th(8)~ 

SO: rl--------------------,I 
I4---READ iii" CORRECT .~ WRITE 

s,~ : I 
I , 

DBD THRU DB7 ---{ INPUT DAT~ WORD ~ O=U~T~P=UT~C~O~R~R~EC~T~ED~DA~T~\~)~)~)3)~-_{'=~'N~P~U~T~M~OD~'~FI~ED~BY~T~E~O::=»»»__~~ 
I 

DBB THRU 0815 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 

0816 THRU 0823 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 

OB24 THRU OB31 INPUT DATA WORD OUTPUT CORRECTED DATA WORD 

OEBO--------------~----, 
~------------~ 

OEBl 
~ ____________________________________ ~ ________________ ~r____ 

I r-
~2 : ~--------------------------------r_----------------~ 
0EB3 ------.....,:1--...., .--

I I· 
14---0"'121_ ~""JI~ 

i:EoiiO "'~~~"'~""»~<"<~"'~~~"'~""~<"<~..,..~ W$$$@#/W&4': 
1.-• ..--+1 : 

OECB ------------..., I 

ceo THRU CB6 INPUT CHECK WORD OUTPUT SYNDROME CODE OUTPUT CHECK WORD 

\~ __________ ~VA~L~ID~ER~R~F~L~AG~ ________ __'/ 

\~ ______ ~V~AL~I~D~M~ER~R~F~L~AG~ ______ J/ 

FIGURE 2. READ. CORRECT. MODIFY MODE SWITCHING WAVEFORMS 

II 

TEXAS .. 
INSTRUMENTS 

2-513 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54AS632, SN54AS634 
SN74AS632, SN74AS634 
32·811 PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

so 

" 

L 
r'·"'5I]r-------.:....----------------

~---------~,~--~, 
: tf-- t h(l01---1Jo1 
I I I 

DBO THRU DB31 INPUT VALID DATA WORD INPUT DIAGNOSTIC DATA WORD OUTPUT DIAGNOSTIC 
DATA WORD 

2-514 

OiffiO-----T:-----------I~---~'-----_i: I 
THRU: r ~ I : r-
OEB3 I I _,4 ~ lsu(4) !-, -----------i,i-------.....J 

: t SU (71-!!4 ..... --:. .. _:."i,':_-----.;,-----------;j4-tpd-lJo! 
LEDBD ____ ...... : ------------...,:,....--ll I! LI ___ ....,. _______ _ 

: : I+-+-th('2)~ 

ceo 
THRU 

CBS 

tt-tsu(61--r--th(111~ : i+-tpd4 
OUTPUT VALID CHECK WORD OUTPUT SYNDROME CODe 

~, --~~~~-f~~~------~-------,~----~~--------~--------------------'-di-,~~~I 
I I -,..----.. 
i I .--

: I : I 
I+---'Pd----l ~'Pd~ 

ERR - -1- - - \ VERIFY PROPER OPERATION OF ERR FLAG ,--- - -VER'iF;;~PER-oPER~TTO;; O-;;;;;LAG~FLAGS;;u7o ~E7o-w -- --_...,._....,._J '-___ .!!:..~~~~ !.E!!I~H2.. ____ J WITHA DIAGNOSTIC DATA WORD WITH ASINGLE ERROR 
__ !!:=::.'~ __ !I ~'Pd___>l ________________________________ • 

MEiiR ________ J\ .. ::F:~£~!~6~eE~~~~R:~:)'-__ VE_R_'t;,:.:;1:.:;-r:.:;::::2P.::J::.1 .. :::g:::~=~:.:.~::~.::'!,~~~-?A:.:;FW::.MO=E~.:.:~:..:::,.::~~t~~·A:.:;F=~~=3::J:::t'E=O=~k.::~::~.::~_'_OW __ _ 

FIGURE 3. DIAGNOSTIC MODE SWITCHING WAVEFORM 
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SN54ALS638A, SN54ALS639A, SN54AS638, SN54AS639 
SN74ALS638A, SN74ALS639A, SN74AS638, SN74AS639 

OCTAL BUS TRANSCEIVERS 

• Bidirectional Bus Transceivers in High
Density 20-Pin Packages 

• Choice of True or Inverting Logic 

• A Bus Outputs are Open-Collector; B Bus 
Outputs are 3-State 

• Package Options Include Plastic "Sma" 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed for asyn

chronous two-way communication between. open

collector and 3-state buses, The devices transmit 

data from the A bus (open-collector) to the 6 bus 

(3-state) or from the 8 bus to the A bus depending 
upon the level at the direction control (DIR) input, The 

enable input (G) can be used to disable the device so 

the buses are isolated, 

DEVICE A OUTPUT 
'ALS638A, 'AS638 Open-Collector 
'ALS639A, 'AS639 Open-Collector 

B OUTPUT LOGIC 
3-State 
3-State 

Inverting 
True 

The -1 versions of the SN74ALS' parts are identical 

to the standard versions except that recommended 

maximum of IOL is increased to 48 milliamperes. 
There are no -1 versions of the SN54ALS' parts, 

The SN54' family, is characterized for operation over 
the full military temperature range of - 55°C to 

125°C. The SN74' family is characterized for opera

tion from 0 °C to 70°C, 

D2261, DECEMBER 1983 - REVISED MAY 1986 

SN54ALS·. SN54AS' , , , J PACKAGE 
SN74ALS', SN74AS' , , , OW OR N PACKAGE 

(TOP VIEWI 

DIR ~CC 
A1 G 
A2 81 
A3 82 
A4 83 
A5 84 

A6 85 

A7 86 
A8 87 

GND 88 

SN54ALS·. SN54AS' , , . FK PACKAGE 

(TOP VIEW) 

2 1 20 19 

A3 18 

A4 5 17 

A5 6 16 

A6 15 

A7 8 14 65 

9 10 11 1213 

ro 0001'(.0 
« ZroCCa) 

l? 

FUNCTION TABLE 

CONTROL OPERATION 

INPUTS 'ALS63BA 'ALS639A 
G OIR 'AS63B 'AS639 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

Copyright © 1983, Texas Instruments incorporated 
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current as of publication date. Products conform 
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SN54ALS638A, SN54ALS639A, SN54AS638, SN54AS639 
SN74ALS638A, SN74ALS639A, SN74AS638, SN74AS639 
OCTAL BUS TRANSCEIVERS 

logic symbols t logic diagrams (positive logic) 

'ALS638A, 'AS638 'ALS638A, 'AS638 

Bl 
OIR 

B2 
AI Bl 

B3 

B4 

B5 
A2 .... +--82 

B6 

B7 
TO SIX OTHER TRANSCEIVERS 

B8 

'ALS639A, 'AS639 'ALS639A. 'AS639 

Bl 
OIR --... ----+--' 

B2 
AI Bl 

B3 

B4 

B5 
A2 --.-+--B2 

B6 

B7 
TO SIX OTHER TRANSCEIVERS 

B8 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

2-516 TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54ALS638A, SN54ALS639A, SN74ALS638A, SN74ALS639A 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs ............................................................. 7 V 

A bus I/O ports ......................................................... 7 V 
B bus I/O ports ........................................................ 5.5 V 

Operating free-air temperature range:SN54ALS638A, SN54ALS639A ....... . . . . . . . . . .. - 55 DC to 125 DC 
SN74ALS638A, SN74ALS639A ...................... oDe to 70°C 

Storage temperature range ................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil low·level input voltage 

VOH High-level output voltage A ports 

10H High-level output current 8 ports 

10l Low-level output current A or 8 ports 

TA Operating free-air temperature 

tThe extended limits apply only if Vee is maintained between 4.76 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS638A-1 and SN74ALS639A-1 only. 

SN54ALS638A 

SN54ALS639A 

MIN NOM MAX 

4.5 5 5.5 

2 

0.7 

5.5 

-12 

12 

-55 125 

SN74ALS638A 

SN74ALS639A UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

5.5 V 

-15 rnA 

24 

48t 
rnA 

a 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS638A SN74ALS638A 

PARAMETER TEST CONDITIONS SN54ALS639A SN74ALS639A UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.5 -1.5 V 

10H A ports Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

Vee - 4.5 V to 5.5 V, 10H - -0.4 rnA Vee-2 Vee-2 

Vee - 4.5 V, 10H - 3 rnA 2.4 3.2 2.4 3.2 
VOH B ports 

Vee - 4.5 V, 10H - 12 rnA 
V 

2 

Vee - 4.5 V, 10H = -15 rnA 2 

Vee 4.5 V, 10l 12 rnA 0.25 0.4 0.25 0.4 

Val A or B ports Vee - 4.5 V, 10l - 24 rnA V 
1I0l = 48 rnA for -1 versionsl 0.35 0.5 

Control inputs Vee 5.5 V, VI 7V 0.1 0.1 
I, 

Vee - 5 .. 5 V, VI - 5.5 V 
rnA 

A or B ports 0.1 0.1 

Control inputs 20 20 
IIH A or B ports§ 

Vee = 5.5 V, VI = 2.7V 
20 20 

~A 

Control inputs -0.1 -0.1 
III A or B ports§ 

Vee = 5.5 V, VI = 0.4 V 
-0.1 -0.1 

rnA 

101 B ports vee - 5.5 V, Va - 2.25 V -30 -112 -30 -112 rnA 

Outputs high 18 36 18 30 

'AlS638A Outputs low 25 48 26 41 

ICC Vee = 5:5 V 
Outputs disabled 16 35 16 30 rnA 
Outputs high 25 45 25 40 

'AtS639A Outputs low 30 55 30 50 

Outputs disabled 33 60 33 54 

tAli typical values are at Vee = 5 V, TA .., 25°C 
§For 1/0 ports, the parameters 'IH and IlL include the off-state output current. 
,The output conditions have been chosen to produce a current that closely approximates one half C!f the true short~circuit output current, lOS. 
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·S 
~ 
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SN54ALS638A. SN54ALS639A. SN74ALS638A. SN74ALS639A 
OCTAL BUS TRANSCEIVERS 

'ALS638A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 680 !l (A outputs). 

PARAMETER R1 = R2 = 500!l (8 outputs). 
IINPUT) 10UTPUT) 

TA = MIN to MAX 

SN54ALS638A SN74ALS638A 
MIN MAX MIN MAX 

tPLH A B 
2 15 2 12 

tpHL 2 15 2 12 

tpLH 8 30 8 25 
B A 

tPHL 8 35 8 30 

tpLH 13 5 30 5 25 
A 

tpHL 10 50 10 45 

tpZH G 
5 25 5 20 

B 
tpZL 5 28 5 22 

tPHZ 13 2 12 2 10 
8 

tpLZ 3 18 3 15 

'ALS639A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

cL = 50 pF. 

FROM TO 
RL = 680 !l (A outputs). 

PARAMETER 
liN PUT) (OUTPUT) 

R1 = R2 = 500 (J (B outputs). 

TA = MIN to MAX 

SN54ALS639A SN74ALS639A 
MIN MAX MIN MAX 

tpLH 2 15 2 12 
A B 

tpHL 2 15 2 12 

tpLH 10 35 10 30 
B A 

tpHL 5 28 5 22 

- tPLH G 
10 35 10 30 

A 
tPHL 10 40 10 35 

tpZH G 6 28 6 21 
8 

tpZL 8 30 8 25 

tPHZ 13 2 12 2 10 
B 

tPLZ 3 19 3 16 

NOTE 1: Load circuit apd voltage waveforms are'shown in Section 1. 

2-518 TEXAS .." 
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SN54AS638, SN54AS639, SN74AS638, SN74AS639 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs ............................................................. 7 V 

A bus I/O ports ......................................................... 7 V 
B bus 110 ports ........................................................ 5.5 V 

Operating free-air temperature range: SN54AS638, SN54AS639 ...................... - 55 °e to 125 °e 
SN74AS638,SN74AS639 .......................... OOet070oe 

Storage temperature range ................................................. - 65 °e to 1 50 0 e 

recommended operating conditions 

SN54AS638 SN74AS638 

SN54AS639 SN74AS639 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,L Low-level input voltage 0.8 0.8 V 

VOH High·level output vo~age I A ports 5.5 5.5 V 

IOH High-level output current I B ports -12 -15 rnA 

IOL Low-level output current I A or B ports 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 °C 

fI 
UI 

.t::: 
:::l 
(J 
~ 

(3 
en 
<s: 
"C 

s:::: 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) CO 

SN54AS638 SN74AS638 

PARAMETER TEST CONDITIONS SN54AS639 SN74AS639 

MIN Typt MAX MIN Typt MAX 

V,K Vee ~ 4.5 V, " ~ -18 rnA -1.2 -1.2 

IOH A ports Vee ~ 4.5 V, VOH ~ 5.5 V 0.1 0.1 

Vee - 4.5 V, to 5.5 V, IOH - -2 rnA VCC- 2 VCC-2 

8 ports 
Vee ~ 4.5 V, IOH ~ -3 rnA 2.4 3.2 2.4 3.2 

VOH 
Vee - 4.5 V, IOH - -12 rnA 2.4 

Vee - 4.5 V, IOH - -15 rnA 2.4 

VOL A or 8 ports 
Vee ~ 4.5 V, IOL ~ 48 rnA 0.3 0.55 

Vee - 4.5 V, 'OL - 64 rnA 0.35 0.55 

" 

Control inputs Vee - 5.5 V, V, - 7 V 0.1 0.1 

A or B ports Vee ~ 5.5 V, V, ~ 5.5 V 0.1 0.1 

"H 
Control inputs 20 20 

A or 8 portst 
Vee ~ 5.5 V, V, ~ 2.7 V 

70 70 

IlL 
Control inputs 

Vee ~ 5.5 V, 
-0.5 -0.5 

V, ~ 0.4 V 
A or 8 portst -0.75 -0.75 

lo§ Vee 5.5 V, Vo 2.25 V -50 -150 -50 -150 
Outputs high 24 40 24 40 

'AS638 Outputs low 75 122 75 122 

lee Vee ~ 5.5 V 
Outputs disabled 37 61 37 61 

Outputs high 56 92 56 92 
'AS639 Outputs low 95 154 95 154 

Outputs disabled 62 100 62 100 

tAli typical values are at Vee = 5 V, TA = 25°C. 

:l:For 110 ports, the parameters IIH and IlL include the off-state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 

en 
...I 

UNIT <s: 
V 

rnA 

V 

V 

rnA 

~A 

rnA 

rnA 

rnA 

2-519 



• » ren 
C» 
j 
Co 

» en 
("') 
~. 

c 
::+ 
en 

SN54AS638. SN54AS639. SN74AS638. SN74AS639 
OCTAL BUS TRANSCEIVERS 

• AS638 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tPLH 
A B 

tpHL 

tpLH 
B A 

tpHL 

tPLH G A 
tpHL 

tpZH G B 
tpZL 

tPHZ 13 B 
tpLZ 

• AS639 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A B 

tpHL 

tpLH 
B A 

tpHL 

tpLH G A 
tpHL 

tpZH 13 B 
tpZL 

tpHZ 13 B 
tPlZ 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1, 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF, 

RL = 500 0 (A outputs), 

Rl = R2 = 500 0 (B outputs), 

TA = MIN to MAX 

SN54AS638 SN74AS638 

MIN MAX MIN 

2 8 2 

2 7.5 2 

5 23 5 

2 8 2 

5 20 5 

2 10 2 
2 10 2 

2 12 2 

2 8 2 

2 12 2 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF, 
RL = 500 0 IA outputs). 
Rl = R2 = 500 0 (B outputs), 

TA = MIN to MAX 

SN54AS639 SN74AS639 

MIN MAX MIN 

2 11 2 

2 10.5 2 

5 25 5 

2 10 2 

5 23 5 
2 12.5 2 

2 12 2 

2 12 2 

2 7.5 2 

2 12 2 
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UNIT 

MAX 

7 

6.5 
ns 

20 

7 
ns 

19 

9· 
ns 

8 
10 

ns 

7 

10 
ns 

UNIT 

MAX 

9.5 

9 
ns 

22 

9 
ns 

21.5 
11.5 

ns 

10.5 

10.5 
ns 

7 
10.5 

ns 



SN54ALS640A THRU SN54ALS645A, SN54AS640 THRU SN54AS645 
SN74ALS640A THRU SN74ALS645A, SN74AS640 THRU SN74AS645 

OCTAL BUS TRANSCEIVERS 

• Bidirectional Bus Transceivers in High-
Density 20-Pin Packages 

• Choice of True or Inverting Logic 

• Choice of 3-State or Open-Collector Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

DEVICE OUTPUT LOGIC 
'ALS640A, 'AS640 3-State Inverting 
'ALS641 A, 'AS641 Open-Collector True 
'ALS642A, 'AS642 Open-Collector Inverting 
'ALS643A, 'AS643 3-State True and Inverting 
'ALS644A, 'AS644 Open-Collector True and Inverting 
'ALS645A, 'AS645 3-State True 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from the B bus 
to the A bus depending upon the level at the 
direction control (DIR) input. The enable input (G) 

can be used to disable the device so the buses 
are effectively isolated. 

The -1 versions of the SN74ALS' parts are 
identical to the standard versions except that the 
recommended maximum IOL is increased to 48 
milliamperes. There are no -1 versions of· the 
SN54ALS' parts, 

The SN54' family is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C, The SN74' family is 
characterized for operation from 0 °C to 70°C. 

02661, DECEMBER 1983-REVISED MAY 1986 

SN54ALS', SN54AS' ... J PACKAGE 
SN74ALS', SN74AS' ... DW OR N PACKAGE 

(TOP VIEW) 

DIR Vee 
A1 G 
A2 61 

A3 62 

A4 63 

A5 64 

A6 65 

A7 66 

A8 A7 

GND 68 

SN54ALS', SN54AS' ... FK. PACKAGE 

(TOP VIEW) 

A3 4 

A4 5 

A5 6 

A6 

A7 8 

'" ~ ~ tl 
««O>Ic.:J 

2 1 20 19 

9 1011 12 13 

00 0001'<.0 
«ZCCCCCC 

'c.:J 

18 61 

17 62 

16 63 

15 64 

14 65 

FUNCTION TABLE 

CONTROL OPERATION 

INPUTS 'ALS640A, 'AS640 'ALS641 A, 'AS641 'ALS643A, 'AS643 

G DIR 'ALS642A, 'AS642 'ALS645A, 'AS645 'ALS644A, 'AS644 

L L B data to A bus B data to A bus B data to A bus 

L H A data to B bus A data to B bus A data to B bus 

H X Isolation Isolation Isolation 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALS640A, SN54ALS641A, SN54AS640, SN54AS641 
SN74ALS640A, SN74ALS641A, SN74AS640, SN74AS641 
OCTAL BUS TRANSCEIVERS 

logic symbols t 

DIR 

A1 

(3) 
A2 

(4) 
A3 

A4 (5) 

A5 

A6 

(9) 
A8 

• ALS641 A •• AS641 

[> 2 Q 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

(18) 
B1 

B2 

(16) 
B3 

(15) 
B4 

(14) B5 

B6 

B7 

(11) 
B8 

logic diagrams (positive logic) 

• ALS640A •• AS640 

G------, 

DIR-+------l 

A1 

TO SEVEN OTHER TRANSCEIVERS 

• ALS641 A •• AS64 1 

DIR _+ ___ ---l 

A1 

TO SEVEN OTHER TRANSCEIVERS 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 
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logic symbols t 

OIR 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

OIR 

A1 

131 
A2 

14) 
A3 

A4 (5) 

(6) 
A5 

A6 

18) 
A7 

19) 
A8 

• ALS642A •• AS642 

• ALS643A •• AS643 

SN54ALS642A, SN54ALS643A, SN54AS642, SN54AS643 
SN74ALS642A, SN74ALS643A, SN74AS642, SN74AS643 

OCTAL BUS TRANSCEIVERS 

logic diagrams (positive logic) 

• ALS642A •• AS642 

G-------. 

B1 OIR -+------' 

B2 

A1 81 
B3 

B4 

TO SEVEN OTHER TRANSCEIVERS 
B5 

B6 

B7 

B8 

• ALS643A •• AS643 

G--------, 

B1 OIR-+------' 

B2 

A1 81 
B3 

B4 

TO SEVEN OTHER TRANSCEIVERS 
B5 

86 

B7 

88 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for OW, J, and N packages. 
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SN54ALS644A. SN54ALS645A. SN54AS644. SN54AS645 
SN74ALS644A. SN74ALS645A. SN74AS644. SN74AS645 
OCTAL BUS TRANSCEIVERS 

logic symbols t 

DIR 

A1 

131 
A2 

(4) 
A3 

A4 (5) 

(6) 
A5 

(7) 
A6 

(8) 
A7 

191 
AS 

G 
DIR 

A1 

A2 

A4 (5) 

(6) 
A5 

(7) 
A6 

(8) 
A7 

191 
A8 

• ALS644A •• AS644 

• AlS645A •• AS645 

(15) 

logic diagrams (positive logic) 

• AlS644A •• AS644 

G------, 

B1 
DIR -+-----' 

B2 

A1 
B3 

B4 

B5 
TO SEVEN OTHER TRANSCEIVERS 

B6 

B7 

B8 

• AlS645A •• AS645 

G--------, 

B1 
DIR -+-----' 

82 

A1 
83 

84 

85 
TO SEVEN OTHER TRANSCEIVERS 

B6 

87 

88 

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DW, J, and N packages. 
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SN54ALS640A. SN54ALS643A. SN54ALS645A 
SN74ALS640A. SN74ALS643A. SN74ALS645A 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs ............................................................. 7 V 

1/0 ports ............................................................ 5.5 V 
Operating free-air temperature range: SN54ALS640A, SN54ALS643A, SN54ALS645A ....... - 55°C to 125 °e 

SN74ALS640A,SN74ALS643A,SN74ALS645A .......... 0·eto70oe 
Storage temperature range ................................................. - 65°C to 1 50 °e 

recommended operating conditions 

SN54ALS640A SN74ALS640A 

SN54ALS643A SN74ALS643A UNIT 

SN54ALS645A SN74ALS645A 

MII\I NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 
10H High-level output current -12 -15 mA 

10L Low-level output current 
12 24 

48t 
mA 

TA Operating free-air temperature -55 125 0 70 ·e 

t The extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS640A-1, SN74ALS643A-1, and SN74ALS645A-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS' 
PARAMETER TEST CONDITIONS 

MIN TYP* MAX 

SN74ALS' 

MIN TYP* MAX 
UNIT 

VIK Vee - 4.5 V, II - -18 mA ;-1.5 -1.5 V 
Vee - 4.5 V to 5.5 V, 10H - 0.4 mA Vee 2 Vee 2 

Vee - 4.5 V, 10H - -3 mA 2.4 3.2 2.4 3.2 
VOH Vee - 4.5 V, 10H - -12 mA 

V 
2 

Vee - 4.5 V, 10H - 15 mA 2 

Vee - 4.5 V, 10L - 12 mA 0.25 0.4 0.25 0.4 

VOL Vee - 4.5 V, 10L - 24 mA V 
(lOL = 48 mA for -1 versions) 

0.35 0.5 

Control in puts Vee - 5.5 V, VI - 7 V 0.1 0.1 
II 

Vee - 5.5 V, ,VI - 5.5 V 
mA 

A or B ports 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports§ 
Vee =_5.5 V, VI = 2.7 V 

20 20 
~A 

Control inputs -0.1 -0.1 
IlL 

A or B ports§ 
Vee = 5.5 V, VI = 0.4 V 

-0.1 -0.1 
mA 

10' Vee - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 mA 

Outputs high 19 35 19 30 

'ALS640A Outputs low 27 45 27 40 

Outputs disabled 28 48 28 43 

Outputs high 25 37 25 35 

lee 'ALS643A Vee = 5.5 V Outputs low 33 47 33 45 mA 

Outputs disabled 35 50 35 48 

Outputs high 30 48 30 45 

'ALS645A Outputs low 36 60 36 55 

Outputs disabled 38 63 38 58 

* All typical values are at Vee = 5 V, TA = 25 "e. 
§ For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
, The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 
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SN54ALS640A,SN54ALS643A, SN54ALS645A 
SN74ALS640A, SN74ALS643A, SN74ALS645A 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• ALS640A switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

liN PUT) (OUTPUT) 

tpLH 
A or B B or A 

tpHL 

tpZH IT A or B 
tpZL 

tpHZ IT A or B 
tpLZ 

• ALS643A switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

liN PUT) (OUTPUT) 

tpLH 
A B 

tpHL 

tpLH 
B A 

tpHL 

tpZH IT A 
tpZL 

tpHZ IT A 
tpLZ 

tpZH IT B 
tpZL 

tPHZ IT B 
tpLZ 

• ALS645A switching characteristics (see Note 1) 

-FROM TO 
PARAMETER 

liN PUT) (OUTPUT) 

tPLH 
AorB B or A 

tpHL 

tpZH IT A or B 
tpZL 

tpHZ IT A or B 
tpLZ 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

Vcc - 4.5 V to 5.5 V. 
CL = 50 pF. 

Rl - 500 n. 
R2 - 500 n. 
TA - MIN to MAX 

SN54ALS640A SN74ALS640A 

MIN MAX MIN MAX 

2 14 2 1-1 

2 13 2 10 

5 25 5 21 

8 27 8 24 

2 12 2 10 

3 20 3 15 

IICC - 4.5 V to 5.5 V. 

CL - 50 pF. 

Rl - 500 n,' 
R2 - 500 n. 
fA - MIN to MAX 

SN54ALS643A SN74ALS643A 

MIN MAX MIN MAX 

2 15 2 13 

2 13 2 11 

2 15 2 13 

2 13 2 11 

5 28 5 25 

5 28 5 25 

2 12 2 10 

3 22 3 17 
5 28 5 25 

5 28 5 25 

2 12 2 10 

3 22 3 17 

Vcc - 4.5 V to 5.5 V. 
CL - 50 pF. 

Rl - 500 n. 
R2 - 500 n. 
TA - MIN to MAX 

SN54ALS645A SN74ALS645A 

MIN MAX MIN MAX 

1 19 3 10 

1 14 3 10 

2 30 5 20 

2 29 5 20 

2 14 2 10 

2 30 4 15 
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SN54ALS641A, SN54ALS642A, SN54ALS644A 
SN74ALS641A, SN74ALS642A, SN74ALS644A 

OCTAL BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs and 1/0 ports ........................................... 7 V 
Operating free-air temperature range: 

SN54ALS641 A, SN54ALS642A, SN54ALS644A . . . .. - 55°C to 125°C 
SN74ALS641A, SN74ALS642A, SN74ALS644A ........ DoC to 70°C 

Storage temperature range ......................................... - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS641A SN74ALS641A 

SN54ALS642A SN74ALS642A 
UNIT 

SN54ALS644A SN74ALS644A 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output current 5.5 5.5 V 

12 24 
IOL Low-level output current rnA 

48 t 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48·mA limit applies for the SN74ALS641A·l, SN74ALS642A·l, and SN74ALS644A·l only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS641A SN74ALS641A 

SN54ALS642A SN74ALS642A 
PARAMETER TEST CONDITIONS UNIT 

SN54ALS644A SN74ALS644A 

MIN Typf MAX MIN Typf MAX 

VIK Vee ~ 4.5 V, II ~ -18mA -1.5 -1.5 V 

IOH Vee ~ 4.5 V, VOH ~ 5.5 V 0.1 0.1 rnA 

Vee ~ 4.5 V, IOL ~ 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee ~ 4.5 V, IOL ~ 24 rnA V 
0.35 0.5 

(lOL ~ 48 rnA for -1 versionsl 

Control inputs Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 
II rnA 

A or B ports Vee - 5.5 V, VI - 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports§ 
Vee ~ 5.5 V, VI ~ 2.7 V ~A 

20 20 

Control inputs -0.1 -0.1 
IlL Vee ~ 5.5 V, VI ~ 0.4 V rnA 

A or B ports§ -0.1 -0.1 

Outputs high 25 40 25 37 
'ALS641A 

Outputs low 33 50 33 47 

Outputs high 8 15 8 15 
lee 'ALS642A Vee ~ 5.5 V rnA 

Outputs low 18 28 18 28 

Outputs high 16 32 16 29 
'ALS644A 

25 40 Outputs low 25 44 

f All typical values are at Vee ~ 5 V, TA ~ 25°e. 
§ For lID ports, the parameters IIH and IlL include the off-state output Gurrent. 
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SN54ALS641A, SN54ALS642A, SN54ALS644A 
SN74ALS641A, SN74ALS642A, SN74ALS644A 
OCTAL BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

• ALS641 A switching characteristics (see Note 11 

Vcc - 4.5 V to 5.5 V. 
CL ~ 50 pF. 

FROM TO RL - 680 D. 
PARAMETER 

(INPUT) (OUTPUT) TA - MIN to MAX 

SN54ALS641A SN74ALS641A 

MIN MAX MIN MAX 

tpLH 5 30 5 25 
A or B B or A 

tpHL 3 23 3 18 

tpLH G 
8 35 8 30 

AorB 
tpHL 8 35 8 30 

tpLH 8 37 8 32 
DIR A or B 

tpHL 8 37 8 32 

i!=: . ALS642A switching characteristics (see Note 11 
en 
I» 
j 
Co 

» en 
(") 
::;' 
(") 
t: 
;:::;.' 
(I) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tPLH 
A B 

tpHL 

tpLH G or DIR A or B 
tpHL 

• ALS644A switching characteristics (see Note 11 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A B 

tpHL 

tpLH 
B A 

tpHL 

tpLH G A 
tpHL 

tpLH G B 
tpHL 

tpLH 
DIR A 

tpHL 

tpLH 
DIR B 

tpHL 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

RL ~ 680 D. 

TA - MIN to MAX 

SN54ALS642A SN74ALS642A 

MIN MAX MIN MAX 

10 35 10 30 

5 25 5 22 

10 35 10 30 

15 43 15 38 

Vcc - 4.5 V to 5.5 V. 
CL - 50 pF. 

RL - 680 D. 

TA = MIN to MAX 

SN54ALS644A SN74ALS644A 

MIN MAX MIN MAX 

10 35 10 30 

5 25 5 22 

10 35 10 30 

5 23 5 21 

8 35 8 30 

10 38 10 35 

8 31 8 26 

15 40 15 35 

8 31 8 26 

10 40 10 35 

10 35 10 30 

15 40 15 35 
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SN54AS640, SN54AS643, SN54AS645 
SN74AS640, SN74AS643, SN74AS645 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: 

SN54AS640, SN54AS643, SN54AS645 . . . . . . . . . .. -:- 55°C to 125°C 
SN74AS640, SN74AS643, SN74AS645 ............... 0°Ct070oe 

Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS640 SN74AS640 

SN54AS643 SN74AS643 
UNIT 

SN54AS645 SN74AS645 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

IOL Low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical.characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
MIN 

SN54AS' 
Typt MAX 

SN74AS' 

MIN Typt MAX 
UNIT 

VIK Vee - 4.5 V, 11- -18 rnA -1.2 1.2 V 

Vee - 4.5 V to 5.5 V, IOH - -2 rnA Vee- 2 Vee- 2 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee - 4.5 V, 10H - -12 mA 2.4 

Vee = 4.5 v, 10H = -15 mA 2.4 

Vee - 4.5 V, 10L - 48 mA 0.30 0.55 
VOL V 

Vee - 4.5 V, 10L - 64 mA 0.35 0.55 

Control inputs Vee = 5.5 V, VI = 7' V 0.1 0.1 
II rnA 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports' 
Vee = 5.5 V, VI = 2.7 V ~A 

70 70 

Control inputs -0.5 -0.5 
IlL Vee = 5.5 V, VI = 0.4 V rnA 

A or B ports' -0.75 -0.75 

lo§ Vee = 5.5 V, Vo = 2.25 V -50 -150 -50 -150 rnA 

Outputs high 37 58 37 58 

'AS640 Outputs low 78 123 78 123 

Outputs disabled 51 80 51 80 

Outputs high 48 79 48 79 

lee 'AS643 vee = 5.5 V Outputs low 88 143 88 143 rnA 

Outputs disabled 61 100 61 100 

Outputs high 62 97 62 97 

'AS645 Outputs low 95 149 95 149 

Outputs disabled 79 123 79 123 

tAli typical values are at Vee = 5 v, TA = 25°e. 
'For 1/0 ports, the parameters IIH and IlL include the off·state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the,true short-circuit output current, lOS. 

en ... 
'5 
~ 

C3 
fJ) 

« 
"C 

r:::: 
ca 

fJ) 
..J « 

TEXAS ~ 
INSTRUMENTS 

2-529 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54AS640, SN54AS643, SN54AS645 
SN74AS640, SN74AS643, SN74AS645 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

'AS640 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

liN PUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

CL - 50 pF. 

R1 - 5000. 

R2 = 5000. 

TA - MIN to MAX 

SN54AS640 SN74AS640 

MIN MAX MIN MAX 

tpLH 2 8 2 7 
A or B B or A 

tpHL 2 7 2 6 

tpZH G A or B 
2 10 2 8 

lPZL 2 12 2 10 

tpHZ G 
2 9 2 8 

A or B 
tpLZ 2 16 2 13 

'AS643 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 5000. 

. PARAMETER R2 - 5000. 
IINPUTl (OUTPUT) 

TA ~ MIN to MAX 

SN54AS643 SN74AS643 

MIN MAX MIN MAX 

tpLH 2 10 2 8 
A B 

tpHL 2 7.5 2 7 

tpLH 2 11.5 2 10 
B A 

tpHL 2 10 2 9 

tpZH G 
2 13 2 11 

A 
tpZL 2 13 2 11 

tpHZ G 
2 8.5 2 7.5 

A 
tpLZ 2 12 2 10.5 

tpZH G 
2 11.5 2 10 

B 
tpZL 2 12 2 10 

tpHZ G 
2 8 2 7 

B 
tpLZ 2 12 2 10 

'AS645 switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 =.5000. 

PARAMETER R2 - 5000. 
IINPUT) (OUTPUT) 

TA - MIN to MAX 

SN54AS645 SN74AS645 

MIN 

tpLH 2 
A or B B or A 

tpHL 2 

tpZH G 
2 

A or B 
tpZL 2 

tPHZ G 
2 

A or B 
tPLZ 2 

NO,TE1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

11 2 9.5 

10.5 2 9 

12 2 11 

12 2 10 

8 2 7 

13 2 12 
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SN54AS641. SN54AS642. SN54AS644 
SN74AS641. SN74AS642. SN74AS644 

OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs and I/O ports ........................................... 7 V 
Operating free-air temperature range: 

SN54AS641, SN54AS642, SN54AS644 ........... -55°e to 125°e 
SN74AS641, SN74AS642, SN74AS644 ............... ooe to 70 0 e 

Storage temperature range ......................................... - 65 °e to 150 De 

recommended operating conditions 

SN54AS641 SN74AS641 

SN54AS642 SN74AS642 
UNIT 

SN54AS644 SN74AS644 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output current 5.5 5.5 V 

IOL Low-level output current 48 64 V 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS641 SN74AS641 

PARAMETER TEST CciNDITIONS 
SN54AS642 

SN54AS644 

SN74AS642 

SN74AS644 
UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ -18 mA - 1.2 -1.2 V 

IOH Vee - 4.5 V, VOH - 5.5 V 0.1 0.1 mA 

Vee ~ 4.5 V, IOL ~ 48 mA 0.3 0.55 
'VOL V 

Vee ~ 4.5 V, IOL ~ 64 mA 0.35 0.55 

Control inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 
II mA 

A or B ports Vee ~ 5.5 V, VI ~ 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports t 
Vee ~ 5.5 V, VI ~ 2.7 V ~A 

70 70 

Control inputs -0.5 -0.5 
IlL Vee ~ 5.5 V, VI ~ 0.4 V mA 

A or B ports t -0.75 -0.75 

Outputs high 50 82 50 82 
'AS641 

Outputs low 84 136 84 136 

Outputs high 25 42 25 42 
lee 'AS642 Vee ~ 5.5 V mA 

Outputs low 64 104 64 104 

Outputs high 38 62 38 62 
'AS644 

124 76 Outputs low 76 124 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 
+ For 1/0 ports, the parameters IIH and IlL include the off-state output current. 

TE~. 
INSTRUMENTS 

2-531 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54AS641, SN54AS642, SN54AS644 
SN74AS641, SN74AS642, SN54AS644 
OCTAL BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

• AS641 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL - 50 pF. 

FROM TO RL - 500 D. 
PARAMETER 

(INPUT) (OUTPUT) TA - MIN to MAX 

SN54AS641 SN74AS641 

MIN MAX MIN MAX 

tPLH 5 23 5 21 
A or B B or A 

tpHL 1 8.5 1 7.5 

tpLH G 
5 24 5 21 

A or B 
tpHL 1 10 1 9 

tpLH 5 26 5 22 
DIR A or B 

tpHL 1 11 1 10 

l> . AS642 switching characteristics (see Note 1) 
r
t/) 
Q) 
:::J 
C. 

l> 
t/) 

n 
~. 

(') 
c:: 
;::;: 
en 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tPLH 
A or B B or A 

tpHL 

tpLH G A or B 
tPHL 

tpLH 
DIR A or B 

tpHL 

• AS644 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A B 

tpHL 

tpLH 
B A 

tpHL 

tpLH G A or B 
tpHL 

tpLH 
DIR A or B 

tpHL 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

Vcc - 4.5 V to 5.5 V. 
CL - 50 pF. 

RL - 500 D. 

TA - MIN to MAX 

SN54AS642 SN74AS642 

MIN MAX MIN MAX 

5 28.5 5 24 

1 8.5 1 7.5 

5 25 5 22 

1 11 1 10 

5 26.5 5 23.5 

1 12.5 1 11.5 

Vcc - 4.5 V to 5.5 V. 
CL = 50 pF. 

RL - 500 D. 

TA - MIN to MAX 

SN54AS644 SN74AS644 

MIN MAX MIN MAX 

5 28.5 5 24 

1 B.5 1 7.5 

5 23 5 21 

1 8.5 1 7.5 

5 24 5 21 

1 10 1 9 

5 26 5 22 

1 11 1 10 
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SN54ALS646 THRU SN54ALS649. SN54AS646. SN54AS648 
SN74ALS646 THRU SN74ALS649. SN74AS646. SN74AS648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True or Inverting Data Paths 

• Choice of 3-State or Open-Collector Outputs 

• Package Options Include Plastic "Small 
Outline" Packages. Both Plastic and 
Ceramic Chip Carriers. and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

DEVICE OUTPUT lOGIC 

'AlS646, 'AS646 3-State True 

'ALS647 Open-Collector True 

'AlS648, 'AS648 3-State Inverting 

'AlS649 Open-Collector Inverting 

description 

These devices consist of bus transceiver circuits, 
with 3-state or open-collector outputs. D-type 
flip-fiops, and control circuitry arranged for 
multiplexed transmission of data directly from 
the data bus or from the internal storage 
registers. Data on the A or B bus will be clocked 
into the registers on the low-to-high transition 
of the appropriate clock pin (CAB or CBA). The 
following examples demonstrate the four 
fundamental bus-'management functions that 
can be performed with the octal bus transceivers 
and registers. 

Enable (G) and direction (DIR) pins are provided 
to control the transceiver functions. In the 

02661, DECEMBER 1983 - MAY 1986 

SN54AlS', SN54AS' ... JT PACKAGE 
SN74ALS'. SN74AS' ... DW OR NT PACKAGE 

(TOP VIEWI 

CAB VCC 
SAB CBA 
DIR SBA 
A1 G 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 B7 

GND B8 

SN54AlS', SN54AS' ... FK PACKAGE 
SN74AlS', SN74AS' ... FN PACKAGE 

(TOP VIEWI 

cr:~~U ~~~ 
OUlUZ>UUl 

4 3 2 1 28 27 26 

A1 25 

A2 6 24 B1 
A3 23 B2 
NC 8 22 NC 

9 21 B3 
10 20 B4 

A6 11 19 B5 
12131415161718 

NC - No internal connection 

transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control will eliminate the typical decoding glitch which occurs in a multiplexer during the 
transition between stored and real-time data. The direction control determines which bus will receive data 
when enable Gis active (low). In the isolation mode (control G high!. A data may be stored in one register 
and/or B data may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The -1 versions of the SN74ALS' parts are identical to the standard versions except that the recommended 
maximum IOL is increased to 48 milliamperes. There are no -1 versions of the SN54ALS' parts. 

The SN54' family is characterized for operation over the full military temperature range of - 55 DC to 125 °C. 
The SN74' family is characterized for operation from ODC to 70 DC. 

Copyright © 1983. Texas Instruments Incorporated 

II 

PRODUCTION DATA document. contain information 
currant as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
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SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648 
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

(211 
G 
L 

(211 
G 

X 
X 
H 

(31 (11 (231 (21 (221 
DIR CAB CBA SAB SBA 

L X X X. L 

REAL-TIME TRANSFER 

BUS B TO BUS A 

~ 
(31 (11 (231 (21 

DIR CAB CBA SAB 
X t X X 
X X t X 
X X 

STORAGE FROM 

A. B. OR A AND B 

(221 
SBA 

X 
X 
X 

(211 (31 (11 (231 (21 (221 
G DIR CAB CBA SAB SBA 
L H X X L X 

(211 
G 

L 
L 

REAL-TIME TRANSFER 

BUS A TO BUS B 

~ 
(31 (11 (231 (21 

DIR CAB CBA SAB 
L X HorL X 
H HorL X H 

TRANSFER 

STORED DATA 

TO A OR B 

(221 
SBA 

H 
X 
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INPUTS 

G DIR CAB CBA SAB SBA 

X X 1 X X X 

X X X 1 X X 

H X 1 1 X X 

H X H or L H or L X X 

L L X X X L 

L L X H or L X H 

L H X X L X 

L H H or L X H X 

SN54ALS646 THRU SN54ALS649. SN54AS646. SN54AS648 
SN74ALS646 THRU SN74ALS649. SN74AS646. SN74AS648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

FUNCTION TABLE 

DATA 110 OPERA TlON OR FUN CTION 

'ALS646, 'ALS647 'ALS648, 'ALS649 

A1 THRU A8 B1 THRU B8 'AS646 'AS648 

Input Unspecified t Store A, B unspecified t Store A, B unspecified t 

Unspecified t Input Store B, A unspecified t Store 8, A unspecified t 

Store A and B Data Store A and B Data 
Input Input 

Isolation, hold storage Isolation, hold storage 

Real-Time B Data to A Bus Real-Time B Data to A Bus 
Output Input 

Stored B Data to A Bus Stored B Data to A Bus 

Input Output 
Real-Time A Data to B Bus 

Stored A Data to 8 Bus 

Real-Time A Data to B Bus 

Store A Data to B Bus 

tThe data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

functional block diagrams (positive logic) 

'ALS646, 'AS646, 'ALS64 7 'ALS648, 'AS648, 'ALS649 

G (211 

DIRg(3~1~ __ ~~-r---------
CBA ~-----+-------=--
SBA ",(2=-2,-1 --------I----..----j 

(201 (41 
~~~~Bl Al-+~-+~ 

~--------~v~----------~ TO 7 OTHER CHANNELS 

Pin numbers shown are for OW, JT, and NT packages. 

~--------~v~-----------TO 7 OTHER CHANNELS 

(201 

Bl 

II 
en 

.t::: 
::l 
CJ ... 

C3 
en « 
"C 
r::: 
ctI 

en 
..J « 
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SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648 
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

logic symbols t 
'ALS646, 'AS646 'ALS647 

G 1211 
G3 

G 1211 
G3 

DlR 131 3 ENl IBAI DlR 131 3 ENl IBAI 

3 EN2 IABI 3 EN2 IABI 
CBA 123) C4 CBA 1231 C4 
SBA 1221 G5 SBA 1221 G5 
CAB (1) C6 CAB III C6 
SAB 121 G7 SAB 171 G7 

141 
1201 1201 

;>1 40 Bl 
141 4D Bl 

• 
Al 

'5 
Al 

1 

;>1 ;;'1 

7 
2<;1 7 

2 Q 

15) 119) 15) 119) 
A2 B2 A2 B2 

l=- IS) 118) IS) 118) 
A3 83 A3 B3 

r-
17) 17) 1171 en 117) 

A4 84 M B4 

CI) 18) I1S) 18) I1S) 
j AS B5 AS B5 
C. 

115) 19) 115) 19) 

l=- AS BS A6 BS 

en 110) 114) 110) 1141 

(') 
A7 B7 A7 B7 

111 ) 113) 111) 113) :::;' A8 BS A8 B8 n 
C 
;:;' 
en 'ALS64B, 'AS64B 'ALS649 

G 121) 
G3 

G 1211 
G3 

OIR 13) 3 ENl IBAI . OIR 131 3 EN' IBAI 

3 EN2 lAB) 3 EN2 lAB I 
eRA (23) C4 CBA 1231 C4 
SBA (221 G5 SBA 1221 G5 
CAB (1) C6 CAB (1) CS 
SAB 12) G7 SAB 12) G7 

(4) 
1201 

Bl 141 
(20) 

5 Bl 
Al 

'5 
Al 

'5 
;>, 

151 7 (19) 151 7 1191 
A2 B2 A2 B2 

161 118) 161 11SI 

A3 B3 A3 B3 

171 1171 171 (171 
A4 B4 M B4 

181 I1SI lSI 1161 
AS B5 AS B5 

19) (15) 191 (15\ 
AS BS A6 B6 

1101 1141 (101 (14) 

A7 B7 A7 B7 

1111 (131 (111 1131 
AS B8 AS BS 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication. 617-12. 
Pin numbers shown are for OW, JT, and NT pa'ckages. 
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SN54ALS646, SN74ALS646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: Control inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports ..................................................... 5.5 V 
Operating free-air temperature range: SN54ALS646. . . . . . . .. - 55°C to 125°C 

SN74ALS646 . . . . . . . . . . . . . . . . . . . . . . . . .. ooC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

Vee Supply voltage 

VIH High·level input voltage 

VIL Low·ievel input voltage 

10H High-level output current 

10L Low-level output current 

fclock Clock frequency 

tw Pulse duration, clocks high or low 

tsu Setup time, A before eABI or B before eBA I 

th Hold time, A after eABI or B after eBA I 

TA ~perating free-air temperature 

tThe extended condition applies if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS646-1 only. 

SN54ALS646 

MIN NOM MAX 

4.5 5 5.5 

2 

0.7 
~12 

12 

0 35 

14.5 

15 

0 

~55 125 

SN74ALS646 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

~15 mA 

24 

48 1 
mA 

0 40 MHz 

12.5 ns 

10 ns 

0 ns 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS646 SN74ALS646 
PARAMETER TEST CONDITIONS 

TYP* TYP* 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ ~18 mA ~ 1.2 ~ 1.2 V 

Vee ~ 4.5 V to 5.5 V, 10H ~ ~0.4 mA VCC~2 VCc~2 

Vee ~ 4.5 V, IOH ~ ~3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee ~ 4.5 V, IOH ~ ~12 mA 2 

Vee ~ 4.5 V, IOH ~ ~15 mA 2 

Vee ~ 4.5 V, IOL ~ 12 mA 0.25 0.4 0.25 0.4 

VOL Vee ~ 4.5 V, IOL ~ 24 mA V 

IIOL ~ 48 _mA for ~ 1 versionl 
0.35 0.5 

Control inputs Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 
II mA 

A or 8 ports Vee ~ 5.5 V, VI ~ 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports'S 
Vee ~ 5.5 V, VI ~ 2.7 V ~A 

20 20 

Control inputs ~0.2 ~0.2 

IlL 
A or B ports§ 

Vee ~ 5.5 V, VI ~ 0.4 V mA 
~0.2 ~0.2 

10' Vee ~ 5.5 V, Va ~ 2.25 V ~30 ~ 112 ~30 ~ 112 mA 

I Outputs high 47 76 47 76 

ICC Vee ~ 5.5 V I Outputs low 55 88 55 88 mA 

I Outputs disabled 55 88 55 88 

tAil typical values are at Vee ~ 5 V, TA ~ 25°C 
§For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
1The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-
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SN54ALS646, SN74ALS646 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 

'ALS646 switching characteristics (see Note 11 

FROM TO 
PARAMETER 

liN PUT I IOUTPUT) 

VCC = 5 V. VCC = 4.5.V to 5.5 V. 

CL = 50 pF. CL = 50 pF. 

Rl = 500 n. R1 = 500 n. 
R2 - 500 n. R2 = 500 n. 
TA = 25°C TA = MIN to MAX 

'ALS646 SN54ALS646 SN74ALS646 

MIN TYP MAX MIN MAX MIN MAX 

fmax 50 35 40 

tpLH 20 25 10 35 10 
CBA or CAB AorB 

tPHL 11 15 5 20 5 

tpLH 11 17 5 22 5 
A or B B or A 

tpHL 7.5 10 3 15 3 

tpLH SBA or SABt 24 
A or B 

32 15 40 15 

tpHL (with A or B lowl 13 17 5 23 5 

tpLH SBA or SABt 17 
AorB 

22 8 30 8 

tPHL (with A or B highl 13 17 5 24 5 

tpZH G· 
10 

A or B 
15 3 20 3 

tPZL 10 15 5 22 5 

tpHZ G 6 8 1 12 1 
A or B 

tpLZ 10 13 2 20 2 

tpZH 22 28 10 38 10 
DIR A or 8 

tpZL 14.5 20 5 30 5 

tPHZ 6 8 1 12 1 
DIR A or B 

tPLZ 10 13 2 21 2 

tThese parameters are measured with· the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

30 

17 

20 

12 

35 
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SN54ALS647. SN74ALS647 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS647....................... - 55°C to 125°C 

SN74ALS647 .......................... ooe to 70°C 
Storage temperature range .......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS647 SN74ALS647 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

12 24 
IOL Low-level output current 

48 t 
mA 

fclock Clock frequency 0 25 0 30 MHz 

tw Pulse duration, clocks high or low 20 16.5 ns 

tsu Setup time, A before eABt or B before eBA t 15 10 ns 

th Hold time, A after CABl or B after CSA i 0 0 ns 

TA Operating free-air temperature 55 125 0 70 De 

tThe extended condition applies if Vee is maintained between 4.75 V and 5.25 V. 
The 48·mA limit applies for the SN74ALS647·1 only. 

electrical characteristics over recommended operating free-air temperature range (unless· otherwise 
noted) 

SN54ALS647 SN74ALS647 
PARAMETER TEST CONOITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18 mA -1.2 -1.2 V 

IOH Vee ~ 4.5 V, VOH ~ 5.5 V 0.1 0.1 mA 

Vee - 4.5 V, IOL - 12 mA 0.25 0.4 

VOL Vee - 4.5 V, IOL - 24 mA V 

(lOL ~ 48 mA for - 1 versions) 
0.35 0.5 

A or B ports Vee - 5.5 V, VI - 7 V 0.1 0.1 
II mA 

Control inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 

A or ports 9 20 20 
IIH 

Control inputs 
Vee ~ 5.5 V, VI ~ 2.7 V 

20 20 
~A 

Control inputs -0.2 -0.2 
IlL A or B ports§ 

Vee ~ 5.5 V, VI ~ 0.4 V mA 
-0.2 -0.2 

I Outputs high 35 60 35 60 
lee Vee ~ 5.5 V I Outputs low 

mA 
40 65 40 65 

tAil typical values are at Vee ~ 5 V, TA ~ 25 De 
§For 110 ports, the parameters IIH and IlL include the off-state output current. 
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SN54ALS647, SN74ALS647 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN·COLLECTOR OUTPUTS 

• ALS64 7 switching characteristics (see Note 11 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc = 5 V, VCC - 4.5 V to 5.5 V, 

Cl - 50 pF, Cl = 50 pF, 

Rl = 680O, Rl - 680O, 

TA - 25°C TA = MIN to MAX 

'AlS647 SN54AlS647 SN74AlS647 

MIN TYP MAX MIN MAX MIN MAX 

II 
l> 
ren 
I» 
~ 
Co 

l> en 

f max 

tplH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHl 

tPLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

CBA or CAB A or B 

A or B B or A 

SBA or SABt 
A or B 

(with A or Blow) 

SBA or SABt 
A or B 

(with A or B high) 

13 A or B 

DIR A or B 

40 25 30 

38 50 19 72 19 

12 20 6 24 6 

35 39 17 70 17 

10 13 4 19 4 

40 51 20 72 20 

12 17 6 26 6 

40 51 20 72 20 

12 17 6 26 6 

20 27 10 37 10 

10 15 2 20 2 

20 25 9 34 9 

13 17 2 22 2 

(') tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
=t- NOTE 1: load' circuit and voltage waveforms are shown in Section 1. 
n 
s:: 
::+ en 
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SN54ALS648, SN74ALS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC . . . . .. . . . . . . 7 V 
Input voltage: Control inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS648..... . . . . . . . . . . . . . . . . .. - 55 DC to 125 DC 

SN74ALS648 .......................... ODC to 70DC 
Storage temperature range . 

recommended operating conditions 

SN54AlS648 SN74AlS648 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -12 -15 mA 

IOl 
12 24 

Low-level output current 
48 t 

mA 

fclack Clock frequency 0 35 0 40 MHz 

tw Pulse duration, clocks high or low 14.5 12.5 ns 

tsu Setup time, A before eAB! or B before eBA! 15 10 ns 

th Hold time, A after eAB! or B after eBA! 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended conditon applies if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74AlS648-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AlS648 SN74AlS648 
PARAMETER TEST CONOITIONS Typt Typt MAX 

UNIT 
MIN MAX MIN 

VIK Vee = 4.5 V. II = -18 mA - 1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - -0.4 mA VCC- 2 VCc-2 

Vee - 4.5 V, IOH - -3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee = 4.5 V. IOH = -12 mA 2 

Vee = 4.5 V. IOH = -15 mA 2 

Vee - 4.5 V, IOl - 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V. IOl = 24 mA V 

(IOl = 48 mA for - 1 version I 
'0.35 0.5 

Control inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 
II mA 

A or B ports Vee = 5.5 V. VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports§ 
Vee = 5.5 V, VI = 2.7 V ~A 

20 20 

Control inputs -0.2 -0.2 
IlL 

A or B ports§ 
Vee = 5.5 V. VI = 0.4 V mA 

-0.2 -0.2 

lo~ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 47 76 47 76 

lee Vee = 5.5 V I Outputs low 57 88 57 88 mA 

I Outputs disabled 57 88 57 88 

jAil typical values are at Vee = 5 V, TA = 25°e 
§For I/O ports, the parameters IIH and IlL include the off-state output current. 
~ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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SN54ALS648, SN74ALS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

• ALS648 switching characteristics (see Note 11 

FROM TO' 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc - 5 V, vcc - 4.5 V to 5.5 V, 
Cl .. 50 pF, Cl = 50 pF, 

R1 - 500 n, R1 - 500 n, 
R2 - 500 n, R2 - 500 n, 
TA - 25°C TA - MIN to MAX 

'AlS648 SN54ALS648 SN74ALS648 

MIN TYP MAX MIN MAX MIN MAX 

II 
» r
C/) 

I» 
:::I 
Q. 

» 
C/) 

(") 
:::;' 
(") 
C 
::;.' 
o 

fmax 50 35 40 

tpLH 21 29 8 39 8 
CBA or CAB A or B 

tpHL 13 18 5 23 5 

tpLH 10 15 3 20 3 
A or B B or A 

tpHL 6 8 2 12 2 

tpLH SBA or SABt 24 32 5 44 5 
A or B 

tpHL (with A or Blow) 15 21 4 26 4 

tpLH SBA or SABt 16 22 6 30 6 
A or B 

25 6 tpHL (with A or B high) 14 19 6 

tpZH IT 
12 18 4 25 4 

A or B 
tpZL 12 18 4 25 4 

tpHZ IT 
5 8 1 12 1 

A or B 
2 21 2 tpLZ 7 12 

tpZH 14 22 4 35 4 
DIR A or B 

tpZL 10 17 3 25 3 

tpHZ 7 12 1 17 1 
DIR A or B 

tpLZ 7 13 2 22 2 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS649. SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS649.. . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS649 .......................... DOC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS649 SN74ALS649 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

12 24 
IOL Low-level output current 

48 
mA 

fclock elock frequency a 25 a 30 MHz 

tw Pulse duration, clocks high or low 20 16.5 ns 

tsu Setup time, A before eAB! or B before eBA! 15 10 ns 

th Hold time, A after eABt or B after eBAi a a ns 

TA Operating free-air temperature -55 125 a 70 °e 

tThe extended condition applies if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS649-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS649 SN74ALS649 
PARAMETER TEST CONOITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18mA - 1.2 - 1.2 V 

IOH Vee ~ 4.5 V, VOH ~ 5.5 V 0.1 0.1 mA 

Vee - 4.5 V, IOL - 12 mA 0.25 0.4 

VOL Vee ~ 4.5 V, IOL ~ 24 mA V 

(lOL ~ 48 mA for - 1 versions) 
0.35 0.5 

A or B ports Vee - 5.5 V, VI - 7 V 0.1 0.1 
II mA 

Control inputs Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 

A or ports 9 20 20 
IIH 

Control inputs 
Vee ~ 5.5 V, VI ~ 2.7 V 

20 20 
p.A 

Control inputs 
Vee ~ 5.5 V, VI ~ 0.4 V 

-0.2 -0.2 
IlL A or B ports§ 

mA 
-0.2 -0.2 

lee Vee ~ 5.5 V 
I Outputs high 40 60 40 60 

mA I Outputs low 45 70 45 70 

tAil typical values are at Vee ~ 5 V, TA ~ 25°e 
§For 1/0 ports. the parameters IIH and IlL include the off-state out'put current. 
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SN54ALS649, SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH OPEN·COLLECTOR OUTPUTS 

• ALS649 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) IOUTPUT} 

Vcc - 5 V. VCC - 4.5 V to 5.5 V. 

CL - 50 pF. CL = 50 pF. 

RL = 680n. RL - 680 n. 

TA = 25°C TA = MIN to MAX 

'ALS649 SN54ALS649 SN74ALS649 

MIN TYP MAX MIN MAX MIN MAX 

II 
l> 
r
C/) 

g) 
::::J 
Co 

l> 
C/) 

fmax 

tPLH 

tpHL 

tpLH 

tpHl 

tplH 

tpHl 

tplH 

tpHl 

tpLH 

tpHL 

tpLH 

tpHL 

CBA or CAB A or B 

A or B B or A 

SBA or SABt 
A or B 

Iwith A or Blow} 

SBA or SABt 
A or B 

Iwith A or B high} 

IT A or B 

OIR A or B 

40 25 30 

40 52 19 77 19 

12 18 6 22 6 

30 41 13 65 13 

6 9 2 11 2 

35 46 20 72 20 

15 21 6 26 6 

35 46 20 72 20 

15 21 6 26 6 

16 22 8 28 8 

13 18 2 23 2 

16 22 8 28 8 

13 17 2 23 2 

n t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
::;'1 NOTE 1: Load circuit and voltage waveforms are shown i,n Section 1. . 
(") 
C 
;:;' 
en 
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SN54AS646. SN54AS648. SN74AS646. SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: Control inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS646, SN54AS648 ............. -55°C to 125°e 

SN74AS646, SN74AS648 ................ ooe to 70 0 e 
Storage temperature range ......................................... - 65°C to 150 °C 

recommended operating conditions 

SN54AS646 SN74AS646 

SN54AS648 SN74AS648 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High~level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 32 48 mA 

fclock Clock frequency 0 75 0 90 MHz 

I Clock high 6 5 
tw Pulse duration I Clock high 

ns 
7 6 

tsu Setup time, A before CABt or B before CBA t 7 6 ns 

th Hold time, A after CAB! or B after CBA! 0 0 ns 

TA Operating free-air temperature 55 125 0 70 DC 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise .... 
noted) <C 

SN54AS646, SN74AS646 

PARAMETER TEST CONDITIONS SN54AS648 SN74AS648 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK VCC = 4.5 V, II = -18mA -1.2 -1.2 V 

VCC = 4.5 V to 5.5 V, IOH = -2 mA vee- 2 Vee- 2 

Vec = 4.5 V. IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH V 

VCC = 4.5 V, IOH = -12 rnA 2 

Vee - 4.5 V, IOH - -15 rnA 2 

VOL 
Vee = 4.5 V, IOL = 32 rnA 0.25 0.50 

V 
Vee = 4.5 V, IOL = 48 rnA 0.35 0.50 

Control inputs Vee - 5.5 V, VI - 7V 0.1 0.1 
II mA 

A or B ports Vee = 5:5 V. VI = 5.5 V 0.1 0.1 

IIH 
Control inputs 

Vee 5.5 V, VI = 2.7 V 
20 20 

A or B ports t = ~A 
70 70 

Control inputs -0.5 -0.5 
IlL A or B ports§ Vec = 5.5 V, VI = 0.4 V mA 

-0.75 -0.75 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 120 195 120 195 
'AS646 Outputs low 130 211 130 211 

lee 
Outputs disabled 130 211 130 211 

Vee = 5.5 V mA 
Outputs high 110 185 110 185 

'AS648 Outputs low 120 195 120 195 

Outputs disabled 120 195 120 195 

tAli typical values are at Vee = 5 v, TA = 25 De 
:t:For 110 ports, the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-
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SN54AS646. SN54AS648. SN74AS646. SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3·STATE OUTPUTS 

'AS646 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

liN PUT) (OUTPUT) 

f max 

tpLH 
CBA or CAB A or B 

tpHL 

tpLH 
A or B B or A 

tPHL 

tpLH 
SBA or SAB! A or B 

tpHL 

tpZH G A or B 
tpZL 

tpHZ G A or B 
tpLZ 

tpZH 
DIR A or B 

tpZL 

tpHZ 
DIR A or B 

tpLZ 

§.. 'AS648 switching characteristics (see Note 1) 
en 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

fmax 

tpLH 
CBA or CAB A or B 

tpHL 

tpLH 
AorB B or A 

tpHL 

tpLH 
SBA or SAB! A or B 

tpHL 

tpZH G A or B 
tpZL 

tpHZ G A or B 
tpLZ 

tpZH 
DIR A or B 

tpZL 

tpHZ 
DIR AorB 

tpLZ 

Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 

R1 = 500 n, 
R2 = 500 n, 
T A . = MIN to MAX 

SN54AS646 SN74AS646 

MIN MAX MIN MAX 

75 90 

2 9.5 2 8.5 

2 10 2 9 

2 11 2 9 

1 8 1 7 

2 12 2 11 

2 10 2 9 

2 10 2 9 

3 15 3 14 

2 11 2 9 

2 11 2 9 

3 19 3 16 

3 21 3 18 

2 12 2 10 

2 12 2 10 

Vcc = 4.5 V to 5.5 V, 
Cl = 50 pF, 

R1 = 500 n, 
R2 = 500 n, 
TA = MIN to MAX 

SN54AS648 SN74AS648 

MIN MAX MIN MAX 

75 90 

2 9.5 2 8.5 

2 10 2 9 

2 9 2 8 

1 8 1 7 

2 12 2 11 

2 10 2 9 

2 10 2 9 

3 18 3 15 

2 11 2 9 

2 11 2 9 

3 19 3 16 

3 21 3 18 

2 12 2 10 

2 12 2 10 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. . 
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SN54ALS651 THRU SN54ALS654, SN54AS651, SN54AS652 
SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

• Bus Transceivers/Registers 

• Independent Registers and Enables for A 
and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True and Inverting Data Paths 

• Choice of 3-State or Open-Collector Outputs 
to A Bus 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

DEVICE A OUTPUT B OUTPUT LOGIC 

'ALS651, 'AS651 3-State 'J-State Inverting 

'ALS652, 'AS652 3-State 3-State True 

'ALS653 Open-Collector 3-State Inverting 

'ALS654 Open-Collector 3-State True 

description 

These devices consist of bus transce~ver circuits, 
D-type flip-flops, and control circuitry arranged 
for multiplexed transmission of data directly from 
the data bus or from the internal storage 
registers, Enable GAB and GBA are provided to 
control the transceiver functions, SAB and SBA 
control pins are provided to select whether real
time or stored data is transferred, The circuitry 
used for select control will eliminate the typical 
decoding glitch that occurs in a multiplexer 
during the transition between stored and real
time data, A low input level selects real-time 
data, and a high selects stored data. The 
following examples demonstrate the four 
fundamental bus-management functions that 
can be performed with the octal bus transceivers 
and registers, 

02661, DECEMBER 1983 - REVISED MAY 1986 

SN54ALS', SN54AS' . , . JT PACKAGE 
SN74ALS', SN74AS' , , , OW OR NT PACKAGE 

(TOP VIEW) 

CAB VCC 
SAB CBA 

GAB SBA 

A1 GBA 
A2 B1 

A3 B2 

A4 B3 

A5 B4 

A6 B5 

A7 86 

A8 87 

GND 88 

SN54ALS', SN54AS' , . , FK PACKAGE 
SN74ALS', SN74AS' ... FN PACKAGE 

A1 

A2 6 

A3 7 

NC 8 

A4 9 

A5 10 

A6 11 

(TOP VIEW) 

co coco U«« 
«««UUcoco 
t!lUlUZ>UUl 

4 3 2 1 28 2726 

12131415161718 

I'OOQUOOI'-CO 
««Zzcococo 

t!l 

NC NQ internal connection 

25 

24 

23 

22 

21 

20 

19 

Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions 
at the appropriate clock pins (CAB or CBA) regardless of the select or enable control pins, When SAB and 
SBA are in the real-time transfer mode, it is also possible to store data without using the internal D-type 
flip-flops by simultaneously enabling GAB and GBA. In this configuration each output reinforces its input, 
Thus, when all other data sources to the two sets of bus lines are at high impedance, each set of bus 
lines will remain at its last state, 

The -1 versions of the SN74AlS651 through SN74AlS654 are identical to the standard versions except 
that the recommended maximum IOl is increased to 48 milliamperes, There are no -1 versions of the 
SN54AlS651 through SN54AlS654, 

The SN54' family is characterized for operation over the full military temperature range of - 55°C to 125°C, 
The SN74' family is characterized for operation from OOC to 70°C, 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALS651 THRU SN54ALS654. SN54AS651. SN54AS652 
SN74ALS651 THRU SN74ALS654. SN74AS651. SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

~ 
GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA 

L L X X X L 

GAB 
X 
L 
L 

REAl-TIME TRANSFER 
BUS B TO BUS A 

~ 
GBA CAB CBA SAB 

H X X 
X X X 
H t t X 
STORAGE FROM 

A ANDIOR B 

SBA 
X 
X 
X 

H H X X L X 

GAB 
H 

REAL-TIME TRANSFER 
BUS A TO BUS B 

~ 
GBA CAB. CBA SAB 

L HorL Horl H 

TRANSFER 
STORED DATA 

TO A AND/OR B 

SBA 
H 
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SN54ALS651 THRU SN54ALS654, SN54AS651, SN54AS652 
SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

FUNCTION TABLE 

INPUTS DATA I/O OPERATION OR FUNCTION 

'ALS651, 'ALS653 'ALS652, 'ALS654 

GAB "GBA CAB CBA SAB SBA A1 THRU AB B1 THRU B8 'AS651 'AS652 

L H H or L H or L X X Isolation Isolation 

L H 1 X X 
Input Input 

Store A and B Data Store A and B Data 

X H H or L X X Input Unspecified t Store A, Hold B Store A, Hold B 

H H 1 Xi X Input Output Store A in both registers Store A in both registers 

L X H or L 1 X X Unspecified t Input Hold A, Store B Hold A, Store B 

L L 1 X Xi Output Input Store B in both registers Store B in both registers 

L L X X X L Real-Time B Data to A Bus Real· Time B Data to A Bus 

L L X H or L X H 
Output Input 

Stored B Data to A Bus Stored B Data to A Bus 

H H X X L X Real-Time A Data to B Bus Real-Time A Data to B Bus 

H H H or L X H X 
Input Output 

Stored A Data to B Bus Stored A Data to B Bus 

H L H or L H or L H H Output 
Stored A Data to B Bus and Stored A Data to B Bus and 

Output 
Stored B Data to A Bus Stored B Data to A Bus 

tThe data output functions may be enabled or disabled by various signals at the GAB or GSA inputs. Data input functions are always 
enabled, i.e., data at the bus pins will be stored on every low-ta-high transition on the clock inputs. 

tSelect control L: clocks can occur simultaneously. 
Select control:::: H: clocks must be staggered in order to load both registers. 

logic diagram (positive logic) 

'ALS651, 'AS651, 'ALS653 ' 

v 
TO 7 OTHER CHANNELS 

l 
I 

4>--+++-+ I 
I 
I 
I (20) 

H-+-+I--4-I~B' 

I 
I 
I 
I 
I 

'--l 

Pin numbers shown are for OW, JT, and NT packages. 

'ALS652, ~AS652, 'ALS654 

l 
I 

o:t+t:t-~CJ<P-o-+-t--+ i 
I 
I 120) 
I B, 
I 
I 
I 
I 
I 

--l 

TO 7 OTHER CHANNELS 
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SN54ALS651 THRU SN54ALS654. SN54AS651. SN54AS652 
SN74ALS651 THRU SN74ALS654. SN74AS651. SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

logic symbols t 

'ALS651, 'AS651 

GSA (21) GBA (21) ENl (SAl 
GAB (31 EN2 (ABI GAB 131 

CSA (231 C4 CSA (23) 

SSA (22) G5 SSA (22) 

CAB (1) C6 CAB 111 

SAB (2) G7 SAB (2) 

(201 
141 81 141 

Al Al 

• 151 "7 119) 151 
A2 82 A2 

161 118) 161 

l> A3 B3 A3 

r 171 (17) 171 

en A4 84 A4 

CI) 
181 !l61 181 

A5 85 A5 
:J 
Q. 191 (15) 191 

A6 86 A6 

l> 1101 (14) 1101 en A7 87 A7 

(") (11) (13) 1111 

::::;;' A8 88 A8 

(') 
s:: 
::+ 'ALS653 tn 

GSA (211 EN'ISAI 
GSA (211 

GAB (3) EN21ABI GA8 131 

CBA (23) C4 CSA (23) 

SSA (22) G5 seA (22) 

CAB (1) C6 CAB (11 

SAB 121 G7 SAB 121 
(201 

141 ;>1<1 Bl 141 
Al 1 Al 

60 

151 "7 (19) 151 
A2 B2 A2 

161 118) 161 
A3 B3 A3 

171 1111 171 
A4 84 A4 

181 116) 181 
A5 B5 A5 

191 (15) 191 
A6 86 A6 

1101 (14) 1101 
A7 87 A7 

(11' (13) 1111 
A8 B8 A8 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617·1"2 . 
. Pin numbers shown are for DW, JT, and NT packages. 
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'ALS652, 'AS652 

ENllBAI 
EN21ABI 

C4 

G5 

C6 

G7 
1201 

81 

1191 
82 

(18) 

83 

1171 
84 

1161 
85 

1151 
B6 

1141 
B7 

1131 
B8 

'ALS654 

EN11BAJ 
EN2 fABI 

C4 

G5 

C6 

G7 
(201 

Bl 

1191 
B2 

(181 
B3 

1171 
B4 

1161 
B5 

1151 
B6 

1141 
B7 

1131 
B8 



SN54ALS651, SN54ALS652, SN74ALS651, SN74ALS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: Control inputs ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports ..................................................... 5.5 V 
Operating free-air temperature range: SN54ALS651, SN54ALS652. . . . . . . . . . .. - 55°C to 125°C 

SN74ALS651, SN74ALS652 ................ O°C to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS651 SN74ALS651 

SN54ALS652 SN74ALS652 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current 12 -15 mA 

12 24 
IOL Low-level output current mA 

48 t 

fclock Clock frequency 0 35 0 40 MHz 

CBA or CAB high 14.5 12.5 
tw Pulse duration ns 

CBA or CAB low 14.5 12.5 

tsu Setup time before CABI or CBA I A or B 15 10 ns 

th Hold time after CAB I or CBA I A or B 5 0 ns 

TA Operating free-air'temperature -55 125 0 70 °c 

tThe 48-mA limitapplies lor the SN74ALS651-1 and SN74ALS652-1 and il VCC is maintained between 4.75 v and 5.25 V. 

fI 
en ... ·S 
CJ ... 
U 
UJ 
c:( 
"C 
C 
C'O 

UJ 
~ 
c:( 

TEXAS • 
INSTRUMENTS 

2-551 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



l> 
r
C/) 
CI) 
j 
Co 

l> 
C/) 

C') 
:::;' 
(') 
c 
~ 
til 

SN54ALS651, SN54ALS652, SN74ALS651, SN74ALS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS651 SN74ALS651 

PARAMETER TEST CONOITIONS SN54ALS652 SN74ALS652 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, 10H - -0.4 mA Vcc- 2 Vcc- 2 
Vee - 4.5 V, 10H - -3 mA 2.4 3.2 2.4 3.2 , 

VOH 
Vee - 4.5 V, 10H = -12 mA 2 

V 

Vee = 4.5 V, 10H = -15 mA 2 

Vee - 4.5 V, 10L - 12 mA 0.25 0.4 0.25 0.4 

VOL Vee - 4.5 V, 10L = 24 mA 0.35 0.5 V 

Vee = 4.75 V, 10L = 48 mA (-1 versions) 
Control inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 

II mA 
A or B ports Vee - 5.5 V, VI = 5.5 V 0.1 0.1 

IIH 
Control inputs 20 20 

A or B ports t 
Vee = 5.5 V, VI = 2.7V ~A 

20 20 

Control inputs -0.2 -0.2 
IlL Vee = 5.5 V, VI = 0.4 V mA 

A or B ports t -0.2 -0.2 

10§ B ports Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 42 68 42 68 
'ALS651 Outputs low 52 82 52 82 

lee Vee = 5.5 V 
Outputs disabled 52 82 52 82 

mA 
Outputs high 47 76 47 76 

'ALS652 Outputs low 55 88 55 88 

Outputs disabled 55 88 55 88 

t All typical values are at Vee = 5 V, TA = 25°e. 
t For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§ The output conditions have been chosen to produce a current that closely approximates one half of the true short~circuit output current, lOS. 
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SN54ALS651, SN54ALS652, SN74ALS651, SN74ALS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

• ALS651 switching characteristics (see Note 1) 

Vcc = 5 V. Vcc = 4.5 V to 5.5 V. 
CL - 50 pF. Ct - 50 pF. 

FROM TO 
R1 = 5000. R1 Q 5000. 

PARAMETER 
(OUTPUT) 

R2 = 5000. R2 = 5000. 
(INPUT) 

TA - 25°C TA - MIN to MAX 

'ALS651 SN54ALS651 SN74ALS651 

MIN TVP MAX MIN MAX MIN MAX 

fmax ' 50 35 40 

tpLH 20 27 10 38 10 32 
CBA or CAB A or B 

tpHL 11 15 5 21 5 17 

tpLH 9 13 4 20 4 18 
A or B B or A 

tpHL 5 8 2 12 2 10 

tPLH S8A or SABt 24 31 13 45 13 38 
A or B 

tpHL (with A or Blow) 13 18 7 25 7 21 

tpLH SBA or SABt 15 20 8 30 8 25 

(with A or B high) 
A or B 

tPHL 13 18 7 25 7 21 

tpZH 
G8A 

12 16 5 22 5 20 
A 

tpZL 11 15 5 21 5 18 

tpHZ 
GBA 

4 7 2 10 2 9 
A 

tpLZ 7 10 3 16 3 12 

tpZH 14 19 7 25 7 22 
GAB B 

tpZL 13 18 7 25 7 21 

tPHZ 5 10 2 14 2 12 
GAB B 

tpLZ 7 10 2 20 2 14 

• ALS652 switching characteristics (see Note 1) 

Vcc = 5 V. Vcc - .4.5 V to 5.5 V. 

CL = 50 pF. CL = 50 pF. 

FROM TO 
R1 - 5000. R1 = 500 Il. 

PARAMETER R2 = 5000. R2 - 500 Il. 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAX 

'ALS652 SN54ALS652 SN74ALS652 

MIN TVP MAX MIN MAX MIN MAX 

fmax 50 35 40 

tPLH 
CBA or CAB A or B 

20 25 10 35 10 30 

tpHL 11 15 5 20 5 17 

tpLH 11 15 5 20 5 18 
A or B B or A 

tpHL 8 10 3 15 3 12 

tpLH SBA or SABt 24 32 15 40 15 35 
(with A or Blow) 

A or B 
tpHL 13 17 6 23 6 20 

tpLH SBA or SABt 17 22 8 30 8 25 

(with A or B high) 
A or B 

24 tpHL 13 17 5 5 20 

tpZH 
GBA 

10 15 3 20 3 17 
A 

tpZL 10 14 5 22 5 18 

tpHZ 
GBA 

6 8 1 12 1 10 
A 

tpLZ 10 13 2 20 2 16 

tpZH 15 20 8 25 8 22 
GAB B 

tpZL 12 16 6 21 6 18 

tPHZ 6 8 1 12 1 10 
GAB B 

16 tpLZ 10 13 2 21 2 

t These parameters are measured with the Internal output state of the storage register OPPosite to that of the bus Input. 
NOTE 1: Load circuit and voltage wavefo~ms are shown in Section 1. 
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SN54ALS653. SN54ALS654. SN74ALS653. SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

. Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs and A 1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

B 1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS653, SN54ALS654. . . . . . . . . . .. - 55 °e to 125°e 

SN74ALS653, SN74ALS654 ................ ooe to 70 0 e 
~torage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54ALS653 SN74ALS653 
SN54ALS654 SN74ALS654 UNIT 

MIN NOM MAX MIN NOM MAX 
VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage A ports 5.5 5.5 V 

IOH High-level output current B ports -12 -15 mA 

IOL 
12 24 

Low-level output current mA 
48 t 

fclock Clock frequency 0 25 0 35 MHz 

CBA or CAB high 2.0 14.5 
tw Pulse duration ns 

CBA or CAB low 20 14.5 

tsu Setup time before CABt or CBA t A or B 15 10 ns 

th Hold time after CABt or CBA t A or B 5 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 

tThe 48-mA limit applies only for the SN74ALS653-1 and SN74ALS654-1 and if VCC is maintained between 4.75 V and 5.25 V. 
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SN54ALS653, SN54ALS654, SN74ALS653, SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS653 SN74ALS653 

PARAMETER TEST CONOITIONS SN54ALS654 SN74ALS654 UNIT 

MIN TVpt MAX MIN TVpt MAX 

VIK Vee = 4.5 V, II = -18rnA - 1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee- 2 Vee- 2 
Vee - 4.5 V, IOH - -3 rnA 2.4 3.2 2.4 3.2 

VOH B ports V 
Vee - 4.5 V, IOH - -12 rnA 2 

Vee = 4.5 V, IOH = -15 rnA 2 

IOH A ports Vee - 4.5 V, VOH - 5.5 V 0.1 0.1 rnA 

Vee = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee - 4.5 V, IOL - 24 rnA 0.35 0.5 V 

Vee = 4.75 V, IOL = 48 mA (- 1 versions) 

Control inputs Vee - 5.5 V, V) = 7 V 0.1 0.1 
II rnA 

A or B ports Vee - 5.5 V, VI - 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports t 
Vee = 5.5 V, VI = 2.7 V ~A 

20 20 

IlL 
Control inputs 

Vee = 5.5 V, VI = 0.4 V 
-0.2 -0.2 

rnA 
A or B ports t -0.2 -0.2 

IO§ B ports Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 - 112 rnA 

Outputs high 47 76 47 76 

'ALS653 Outputs low 55 88 55 88 

Outputs disabled 55 88 55 88 
lee Vee = 5.5 V rnA 

Outputs high 47 76 47 76 

'ALS654 Outputs low 55 88 55 88 

Outputs disabled 55 88 55 88 

t All typical values are at Vee = 5 V, TA = 25°e. 
:t: For 110 ports, the parameters IIH and IlL include the off-state output current. 
§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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SN54ALS653, SN54ALS654, SN74ALS653, SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

switching characteristics (see Note 1) 

Vcc = 5 V, vcc = 4.5 V to 5.5 V, 
CL = 50 pF, CL - 50 pF, 

RL = 680 !l (A outputs), RL - 680!l (A outputs), 

FROM TO Rl = R2 - 500!l (B outputs), R2 = R2 = 500 !l (B outputs), 
PARAMETER 

(INPUT) (OUTPUT) TA - 25°C TA - MIN to MAX 

'ALS653 SN54ALS653 SN74ALS653 

'ALS654 SN54ALS654 SN74ALS654 

MIN TYP MAX MIN MAX MIN MAX 

f max 40 25 35 

tpLH 30 50 16 71 16 64 
CBA A 

tpHL 11 15 6 24 6 22 

tpLH 
CAB 

20 25 10 35 10 30 
B 

tpHL 11 15 5 20 5 17 

tpLH 11 15 5 20 5 18 
A B 

tpHL 10 13 2 18 2 15 

tpLH 20 44 12 63 12 56 
B A 

13 tpHL 10 2 18 2 15 

tPLH SBAt 
A 

35 50 19 68 19 62 

tpHL (with Blow! 15 22 5 27 5 25 

tPLH SBAt 
A 

35 50 19 68 19 62 

tpHL (with B high! 15 22 5 27 5 25 

tPLH SABT 24 32 12 40 15 35 
B 

22 tpHL (with A low! 13 18 6 25 6 

tpLH SABt 18 22 8 30 8 25 
B 

tpHL (with A high! 13 19 6 25 6 22 

tpLH 
GBA 

17 23 6 35 6 30 
A 

tpHL 14 20 6 2"} 6 24 

tpZH 15 20 
GAB B 

8 25 il 22 

tpZL 13 17 6 25 6 2~ 

tpHZ 8 12 1 16 1 14 
GAB B 

tpLZ 10 13 2 21 2 16 

t These parameters are measured with the internal output state of the st~rage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. . 
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SN54AS651. SN54AS652, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: Control inputs ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS651, SN54AS652 . . . . . . . . . .. - 55°C C to 125°C 

SN74AS651, SN74AS652 ................ DoC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS651 SN74AS651 

SN54AS652 SN74AS652 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vll Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 mA 

10l Low-level output current 32 48 mA 

fclock Clock frequency 0 75 0 90 MHz 

CBA or CA8 high 6 5 
tw Pulse duration ns 

CBA or CAB low 7 6 

tsu Setup time before CAB! or CBA! A or B 7 6 ns 

th Hold time after CABT or eBA! A or B 0 0 ns 

TA Operating free-air temperature 55 125 0 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS651 SN74AS651 

PARAMETER TEST CONDITIONS SN54AS652 SN74AS652 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK VCC = 4.5 V. II = -18mA -1.2 -1.2 V 

VCC - 4.5 V to 5.5 V, 10H - 2 mA Vee 2 Vee 2 

VCC - 4.5 V. 10H - 3 mA 2.4 3.2 2.4 3.2 
VOH V 

VCC - 4.5 V. 10H - -12 mA 2 

VCC - 4.5 V, 10H - -15 mA 2 

VCC - 4.5 V, 10l - 32 mA 0.25 0.50 
VOL V 

VCC - 4.5 V, 10L - 48 mA 0.35 0.50 

Control inputs VCC = 5.5 V, VI = 7 V 0.1 0.1 
II mA 

A or B ports VCC = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports; 
VCC = 5.5 V, VI = 2.7 V ~A 

70 70 

Control inputs -0.5 -0.5 
IlL VCC = 5.5 V, VI = 0.4 V mA 

A or B ports; -0.75 -0.75 

10§ Vce = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 110 185 110 185 

'AS651 Outputs low 120 195 120 195 

Outputs disabled 130 195 130 195 
ICC VCC = 5.5 V mA 

Outputs high 120 195 120 195 

'AS652 Outputs low 130 211 130 211 

Outputs disabled 130 211 130 211 

tAli typical values are at VCC = 5 V, TA = 25 DC. 
; For I/O ports, the parameters IIH and IlL include the off-state output current. 
§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 

2-557 



l> 
ren 
I» 
::l 
Co 

l> en 
(') 
:::;' 
n 

SN54AS651, SN54AS652, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

'AS651 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

liN PUT) (OUTPUT) 

fmax 
tpLH 

CBA or CAB A or B 
tpHL 

tpLH 
A or B B or A 

tpHL 

tPLH 
SBA or SABt A or B 

tpHL 

tpZH 
GBA A 

tpZL 

tpHZ' 
GBA A 

tpLZ 

tpZH 
GAB B 

tPZL 

tpHZ 
GAB B 

tPLZ 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 - 5000. 

R2 - 5000. 

TA - MIN to MAX 

SN54AS651 SN74AS651 

MIN MAX MIN MAX 

75 90 

2 9.5 2 8.5 

2 10 2 9 

2 9 2 8 

1 8 1 7 

2 12 2 11 

2 10 2 9 

2 11 2 10 

3 18 3 16 

2 10 2 9 

2 10 2 9 

3 12 ·3 11 

3 20 3 16 

2 11 2 10 

2 12 2 11 

I: 'AS652 switching characteristics (see Note .1) ;::;.' 
en Vcc = 4.5 V to 5.5 V. 

CL - 50 pF. 

FROM TO 
R1 - 5000. 

PARAMETER R2 - 5000. 
liN PUT) (OUTPUT) 

TA - MIN to MAX 

SN54AS652 SN74AS652 

MIN MAX MIN MAX 

fmax 75 90 

tpLH 
CBA or CAB A or B 

2 9.5 2 8.5 

tpHL 2 10 2 9 

tPLH 2 11 2 9 
A or B B or A 

tpHL 1 8 1 7 

tpLH 
SBA or SABt 

2 12 2 11 
AorB 

tpHL 2 10 2 9 

tpZH 
GBA 

2 11 2 10 
A 

tpZL 3 18 3 16 

tpHZ 
GBA 

2 10 2 9 
A 

tPLZ 2 10 2 9 

tpZH 
GAB 

3 
B 

12 3 11 

tpZL 3 20 3 16 

tpHZ 2 11 2 10 
GA8 B 

tpLZ 2 12 2 11 

t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS666, SN54ALS667, SN74ALS666, SN74ALS667 
8-BIT D-TVPE TRANSPARENT READ-BACK LATCHES 

WITH 3-STAH OUTPUTS 

• 3-State I/O-Type Read-Back Inputs 

• Bus-Structured Pinout 

• Choice of True or Inverting Logic 
'ALS666 , , , True Outputs 
'ALS667 __ . Inverting Outputs 

• Preset and Clear Inputs 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These a-bit latches are designed specifically for 
storing the contents of the input data bus plus 
providing the capability of reading-back the 
stored data onto the input data bus. In addition, 
they provide a 3-state buffer type output and are 
easily utilized in bus-structured applications, 

The eight latches of the' ALS666 and' ALS667 
are transparent Ootype. While the enable (C) is 
high, the Q outputs of the' ALS666 will follow 
the data (0) inputs. On the 'ALS667, the 0: 
outputs will provide the inverse of what is 
applied to its data (0) inputs. On both devices, 
the Q or 0: output will be in the high-impedance 
state if either output control, OE1 or OE2, is at 
a high logic level, 

Read-back is provided thru the read-back control 
input (OERB). When OERB is taken low, the data 
present at the output of the data latches will be 
allowed to pass back onto the input data bus. 
When it is taken high, the output of the data 
latches will be isolated from the data (0) inputs. 
The read-back control does not affect the 
internal operation of the latches; however, 
caution should be exercised not to create a bus
conflict situation. 

The SN54ALS666 and SN54ALS667 affi 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS666 and SN75ALS667 are 
characterized for operation from aoc to 70°C. 

02655, JUNE 1964 - REVISED MAY 1966 

SN54AlS666 ... JT PACKAGE 
SN74AlS666 ... OW OR NT PACKAGE 

(TOP VIEW) 

40 
NC 
50 
60 
70 

OERB VCC 
OE1 OE2 

10 10 
20 20 
30 30 
40 40 
50 50 
60 60 
70 70 
80 80 

CLR PRE 
GNO C 

SN54AlS666. . FK PACKAGE 
SN74AlS666. . FN PACKAGE 

(TOP VIEW) 

4 3 2 1 28 2726 

5 25 

6 24 

7 23 

8 22 

9 

10 

11 

12131415161718 

010:: 0 U U\W 0 oo...JzZ 0::00 
U(!) 0. 

NC-No internal connection. 
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SN54ALS666, SN54ALS667, SN74ALS666, SN74ALS667 
8-BIT D·TYPE TRANSPARENT READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 

SN54ALS667 ... JT PACKAGE 
SN74ALS667 ... OW DR NT PACKAGE 

(TOP VIEW) 

SN54ALS667 ... FK PACKAGE 
SN74ALS667 ... FN PACKAGE 

II 
l> 
r 
tn 
C\) 

OERS 
OEl 

10 

30 
40 
50 7 

60 
70 
SO 

CLR 
GNO 

(TOP VIEW) 

~I~ U", 
~I~ ~ ~ ~I~I~ 

Vcc 
OE2 
10 
25 

4 3 2 1 282726 

30 
40 
50 
60 
70 
80 
PRE 
C 

12 131415161718 

::::s NC - NQ internal connection. 
Co 
l> logic symbols t 
tn 
(") 
=i' 
n 
C 
::+' en 

'ALS66& 

(22)10 

(21) 20 

(20) 3D 

(19) 40 

(18) 50 

(17) 60 

(1&) 70 

(15) 80 

tThese symbols are in accordance with ANSI/IEEE Std 91·1984 and lEG Publication 617-12 
Pin numbers shown are for OW, JT, and NT packages. 
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logic diagrams (positive logic) 

'ALS666 

10~(3~1 ______ ~~~~ 

30~(5~1 ______ -+~~~ 

40 ;.:(6"-� ______ ~~+-<~ 

50~(7~1 ______ +-~~~ 

60 "'(S"-I ______ -++-+-4>-1 

70 (:.=9.:...1 ------~+f_4>_4 

SO (101 

SN54ALS666. SN54ALS667. SN74ALS666. SN74ALS667 
8·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 

WITH 3·STAH OUTPUTS 

'A LS667 

10~(3~1 ______ +-~~~ 

20~(4,,-1 ______ -++-~~ 

30~(5~1 ______ ~++-<~ 

40;.:(6~1 ______ +-~~4 

50~(7~1 ______ +-~~4 

60~(S,,-I ______ +-~~4 

70;.:(9"-1 ______ +-~~~ 

SO (101 

II 

Pin numbers shown are for DW, JT, and NT packages. 
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SN54ALS666, SN54ALS667, SN74ALS666, SN74ALS667 
8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 
WITH 3-STATE OUTPUTS 

timing diagram 

DATA BUS X INPUT DATA ~ READ BACK ~ 
:::~$I~~~~~f~~~--------~~~------

INPUT DATA 

~tsu .'4 th~ 

: I ' ~ C 

:--------tsu * --+I !+-tdis-+l! 

OERB \ I I: 
____ -'~I...,;tp~d""+t .... ---------------' j4-tpd+l 

Q )(~------~---------------------------------------------------~~ 
.. ClR = H, PRE ~ H, DEl = l, 0E2 = l 

... 'This setup time ensures the readback circuit will not create a conflict on the Input data bus. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ..... , .. , , . , , .. , .. , .. , , . , . , . , . , . , . , .. , . , ..... , . , . , . . . . . .. 7 V 
Input voltage (all inputs except D input) "., .. ".,.,.,.,.,., .. ,." ... , ... "....... 7 V 
Voltage applied to D inputs and to disabled 3-state outputs .................... , .... , 5.5 V 
Operating free-air temperature range: SN54ALS666: SN54ALS667 . , .. , .... , - 55 °e to 125 DC 

,SN74ALS666. SN74ALS667 .... , ... , , .. " ooe to 70 D e 
Storage temperature range .,....................................... - 65 DC to 1 50 °e 

recommended operating conditions 

VCC Supply voltage 

V,H High-level input voltage 

V,l Low-level input voltage 

IOH High-level output current 

IOl Load-level output current 

tw Pulse duration 

tsu Setup time 

th Hold time 

TA Operating free-air temperature 

2-562 

SN54AlS666 

SN54AlS667 

MIN 

4.5 

2 

Q 

0 
Q 

0 

Enable C high 15 

ClR low 10 

PRE low 10 

Data before C! 15 

Data before OERB! 15 

Data after C! 10 

55 
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MAX 

5.5 

0.7 

-1 

0.4 

12 

4 

125 

SN74AlS666 

SN74AlS667 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-2.6 
mA 

··0.4 

24 
mA 

8 

10 

10 ns 

10 

10 

10 
ns 

5 ns 

0 70 °c 



SN54ALS666, SN54ALS667, SN74ALS666, SN74ALS667 
8-BIT OoTYPE TRANSPARENTREAO-BACK LATCHES 

WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS666 SN74ALS666 

PARAMETER TEST CONDITIONS SN54ALS667 SN74ALS667 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee ~ 4.5 V, II ~ -18 rnA -1.2 -1.2 V 

All outputs Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 mA Vee- 2 Vee- 2 

VOH 
Q ora 

Vee - 4.5 V, 10H - -1 mA 2.4 3.3 V 

Vee ~ 4.5 V, 10H ~ -2.6 rnA 2.4 3.2 

Vee ~ 4.5 V, 10L~ 4 rnA 0.25 
D 

0.4 0.25 0.4 

Vee - 4.5 V, 10L - 8 mA 0.35 0.5 
VOL V 

Q ora 
Vee ~ 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

Vee - 4.5 V, 10L - 24 rnA 0.35 0.5 

IOZH 
Q ora 

Vee ~ 5.5 V, Vo ~ 2.7V 20 20 

~ Vee ~ 5.5 V, Vo = 0.4 V -20 -20 
~A 

o inputs Vee - 5.5 V, VI - 5.5 V 0.1 0.1 
II mA 

All others Vee ~ 5.5 V, V - 7 V 0.1 0.1 

o inputs+ 20 20 
IIH 

All others 
Vee = 5.5 V, V = 2.7 V 

20 20 
~A 

o inputs:!: -0.1 -0.1 
IlL Vee ~ 5.5 V, VI ~ 0.4 V mA 

All others -0.1 -0.1 

10§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Q outputs high 25 50 25 50 

'ALS666 Q outputs low 40 73 40 73 

Vee = 5.5 V, Q outputs disabled 30 55 30 55 
lee 

OERB high 
mA 

Q outputs high 25 50 25 50 

'ALS667 Q outputs low 45 79' 45 79 

Q outputs disabled 30 60 30 60 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. 
:j: For 110 ports, the parameters I'H and I,L include the off-state output current. 
§ The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit output currents, lOS. 
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SN54ALS666. SN54ALS667. SN74ALS666. SN74ALS667 
8·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 

, ALS666 switching characteristics (see Figure 1) 

VCC = 5 V. 

PARAMETER 
FROM TO 

CL - 50 pF. 

TA = 25°C 

Vec - 4.5 V to 5.5 V. 

CL - 50 pF. 

TA - MIN to MAX 
(lNPUn (OUTPUT) 

'ALS666 SN54ALS666 SN74ALS666 

EI 
l> 
r
C/) 

I» 
::s 
Q. 

tpLH 

tpHL 

tpLH 

tpHL 

tpHL 

tpHL 

tpLH 

tpHL 

ten 

tdis 

ten 

tdis 

D 

C 

CLR 

PRE 

OERB 

OE1. OE2 

MIN TVP 

Q 
7 

11 

12 
Q 

16 
Q 17 

D 17 
Q 13 

D 17 

D 
11 

6 

11 
Q 

6 

MAX MIN MAX MIN MAX 

10 3 18 3 14 

15 4 22 4 18 

16 6 25 6 21 

21 8 32 8 27 

22 9 32 9 29 

24 11 36 11 32 

18 7 28 7 22 

22 9 35 9 28 

17 4 25 4 21 

11 1 18 1 14 

17 4 25 4 21 

11 1 18 1 14 

l> ' ALS667 switching characteristics (see Figure 1) 
C/) 

(") 
::t' 
n 
C 
::+ en 

PARAMETER 

tPLH 

IpHL 

tPLH 

IpHL 

tpLH 

IpHL 

IPHL 

IpLl-l 

len 

tdis 

len 

tdis 

len - IPZH or tpZL 
Idis ~ tpHZ or IpLZ 

2·564 

FROM 

(INPUT) 

D 

C 

CLR 

PRE 

OERB 

OE1. OE2 

VCC - 5 V. VCC = 4.5 V to 5.5 V. 

TO 
CL = 50 pF. CL = 50 pF. 

TA = 25°C TA - MIN to MAX 
(OUTPUT) 

'ALS667 SN54ALS667 SN74ALS667 

0: 

0: 

Q 

D 

Q 

D 

D 

0: 

MIN TVP MAX MIN 

13 17 

9 13 

18 23 

14 19 

14 19 

17 23 
17 23 

18 25 

11 17 

6 11 

11 17 

6 11 

TEXAS • 
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4 
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7 

7 

8 

8 

9 

4 

1 

4 
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MAX MIN MAX 

24 6 20 

18 4 15 

35 9 28 

27 7 22 

28 ,7 24 

30 8 26 

30 8 25 

35 9 28 

25 4 21 

20 1 14 

25 4 21 

20 1 14 

UNIT 

ns 

ns 

ns 

,ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 



SN54ALS666, SN54ALS667, SN74ALS666, SN74ALS667 
8·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 

WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

~ 
SI 

500 !l 

FROM OUTPUT -1>-..... - ..... - TEST 
UNDER TEST POINT 

TIMING 
INPUT 

DATA 
INPUT 

CL 500!l 

ISee Note A) 

LOAD CIRCUIT FOR 
Q OR Q OUTPUTS 

./ 3.5V 

/.1.3V ___ .....J_:_ - -- -- -_ 0.3V 

.... t.u ..,...th "'*' 
~1-1J~/- 3.5 V 

~1.3V ~ 

VOL TAGE WAVEFORMS 
SETUP AND HOLD TIMES 

0.3V 

3.5 V 
INPUT ./, 3V "\..l.~v- -.J: ,. l' 0.3V 

tPLH It! .1 I4-----*-tPHL 

IN-PHASE~' ! : -1- - VOH 
OUTPUT I 1.3V : 1.3V 

I VOL 
tpHL~ !.-----.t-tPLH 

I I 
DUH)F-PHASE "\L. !L VOH 
OUTPUT ~.3V 7 1•3V 

(See NoteD) 

VOL TAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

- - VOL 

NOTES: A. CL includes probe and jig capacitance. 

7V 

~ 
SI 

1 k!l 
FROM OUTPUT TEST 

UNDER TEST -1>-..... - ..... -PDINT 

CL ~ F' I k!l 
ISoe Note A) 

LOAD CIRCUIT FOR 0 OUTPUTS 

HIGH·LEVEL 
PULSE 

LOW-LEVEL 
PULSE 

~---

~,.~v '."V~ 

ftt---- tw -----' ' 

~tw~ 
~'~V··.~ .. ~ 
~---

VOL TAGE WAVEFORMS 
PULSE WIDTHS 

3.5 V 

0.3 V 

3.5 V 

0.3 V 

OUTPUT ~ 3.5V 
CONTROL 1.3 V 1.3 V 

(low-Ie.el . I -1--- ----- 0.3 V 
onabling) tPZL........... .... __ tPLZ 

I I I I 

~': I: .. 3.5V 
WAVEFORM 1 I 1.3V : I i:0.3V 
SI CLOSED I ---=--"'""'ll== VOL 
(SoeNoteB) tPZH4 ...: !4-tPHZ T 

~-----t:-v 
WAVEFORM 2 I -----f- OH 
S10PEN 1.3 V 
(See Note B) 0.3 V "0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR " 1 MHz, tr = tf = 2 ns, duty cycle = 50%. 
O. When measuring propagation delay times of 3-state outputs, switch 51 is open. 

FIGURE 1 

• en ... 
·S 
(,) .. 
U 
UJ 
lid: 
"C 
C 
CO 

UJ 
....I 
lid: 
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SN54ALS677A, SN54ALS678, SN74ALS677A, SN74ALS678 
16·81T ADDRESS COMPARATORS 

• 'ALS677A is a 16·bit Address Comparator 
with Enable 

• 'ALS678 is a 16·bit Address Comparator 
with Latch 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'ALS677A and 'ALS678 address 
comparators simplify addressing of memory 
boards and/or other peripheral devices. The four 
P inputs are normally hard wired with a 
preprogrammed address. An internal decoder 
determines what input information applied to the 
16 A inputs must be low or high to cause a low 
state at the output (Y). For example, a positive· 
logic bit combination of 0111 (decimal 7) at the 
P input determines that inputs A 1 through A 7 
must be low and that inputs A8 through A 16 
must be high to cause the output to go low. 
Equality of the address applied at the A inputs 
to the preprogrammed address is indicated by 
the output being low. 

The 'ALS677A features an enable input (G). 
When G is low, the device is enabled. When G 
is high, the device is disabled and the output is 
high regardless of the A and P inputs. The 
'ALS678 features a transparent latch and a latch 
enable input (e). When e is high, the device is 
in the transparent mode. When e is low, the 
previous logic state of Y is latched. 

The SN54ALS677A and SN54ALS678 are 
characterized for operation over the full military 
temperature range of - 55 °e to 125°e. The 
SN54ALS677A and SN74ALS678 are 
characterized for operation from ooe to 70 oe. 

D2661. JUNE 1982-REVISED MAY 1986 

SN54ALS677A ... JT PACKAGE 
SN74ALS677A ... ow OR NT PACKAGE 

(TOP VIEWI 

P3 
P2 
Pl 

PO 
A 16 

A9 A15 

Al0 Al' 
A11 A13 

A 12 

SN54ALS677A ... FK PACKAGE 
SN74ALS677A ... FN PACKAGE 

A. 

A5 
A6 

NC 

A7 
A8 

A9 

~! 
~7 pa 

(TOP VIEWI 
u 

(") N .... U U 
<:r <t « z >1l'J >-

4 3 2 "28 27 26 

25 

24 

23 

22 

21 ~9 
~10 20 

P 11'2131415161718
'9 

O..-OUC"\IMo::t 

:;::;:Ci§Z:;:(:;:C:;: 

P3 

P2 
Pl 

NC 

PO 
A16 

A15 

SN54ALS678 ... JT PACKAGE 
SN74ALS678 ... ow DR NT PACKAGE 

(TOP VIEWI 

P3 
P2 

Pl 

PO 
A16 

A15 

Al0 Al' 
A11 A13 

GND 

·SN54ALS678 ... FK PACKAGE 
SN74ALS678 ... FN PACKAGE 

(TOP VIEWI 

4321282726 

A4 5 25 P3 

A5 6 

A6 

24 P2 

23 Pl 

NC NC 
A7 9 21 PO 
AS 10 20 A16 

A9 11 19[ A1S 

g'3~'5161718 

O .... OU"'IM'<t 
............ 2Z ............... 
<{<it,') ««<:( 

NC No internal connection 

Copyright © '982, Texas Instruments Incorporated 

• II) ... ·S 
CJ .. 

C3 
en « 
"'C 
t:: 
ca 

en 
...I « 

PRODUCTION DATA documents contain information 
currant as of publication date. Products conform to 
spacifications per the terms of Taxas Instruments 
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SN54ALS677A. SN54ALS678. SN74ALS677A. SN74ALS678 
16·BIT ADDRESS COMPARATORS 

FUNCTION TABLE 

'ALS677A 'ALS678 INPUTS COMMON TO 'ALS677A ANO 'ALS678 

G C P3 P2 P1 PO A1 A2 A3 A4 A5 A6 A7 A8 A9 A10A11 A12A13A14A15A16 

L H L L L L H H H H H H H H H H H H H H H H 

L H L L L H L H H H H H H H H H H H H H H H 

L H L L H L L L H H H H H H H H H H H H H H 

L H L L H H L L L H H H H H H H H H H H H H 
L H L H L L L L L L H H H H H H H H H H H H 
L H L H L H L L L L L H H H H H H H H H H H 
L H L H H L L L L L L L H H H H H H H H H H 
L H L H H H L L L L L L L H H H H H H H H H 
L H H L L L L L L L L L L L H H H H H H H H 

L H H L L H L L L L L L L L L H H H H H H H 
L H H L H L L L L L L L L L L L H H H H H H 
L H H L H H L L L L L L L L L L L H H H H H 

L H H H L L L L L L L L L L L L L L H H H H 
L H H H L H L L L L L L L L L L L L L H H H 
L H H H H L L L L L L L L L L L L L L L H H 

L H H H H H L L L L L L L L L L L L L L L H 

L H All other combinations 

H 'ALS677 A: Any combination 

L 'ALS678: Any combination 
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OUTPUT 

Y 
L 

L 

L 

L 

L 
L 

L 

L 

L 

L 

L 
L 

L 

L 

L 

L 

H 

H 

Latched 



'ALS677A logic symbol t 

[ADDRESS COMP) 
G (231 EIII 

(181 
p~ 1 =1 

PO 

1 
1 

PI (191 P# 2 =1 

(201 
2 

P2 p;? 3 =1 

P3 
(211 

P;'4 =1 

AI 
(11 

ZI 

A2 
(21 

Z2 
P;' 5 =1 

5 
A3 (31 

Z3 P;' 6 =1 

A4 (41 
Z4 

P;;' 7 =1 
A5 (51 

Z5 7 

A6 (61 Z6 
P;' 8 =1 

A7 C7I Z7 P;' 9 =1 

A8 (81 9 
ZS 

P;;.10 =1 

A9 
(91 

Z9 10 

AIO 
(101 

Z10 
P;'11 =1 

11 

Al1 
(111 

Z11 P;:')2 =1 

(131 12 
A12 Z12 

P~13 =1 

A13 
1141 

Z13 13 

A14 
1151 P~14 =1 

Z14 
14 

A15 
1161 

Z15 P = 15 =1 

A16 
1171 15 

Z16 
16 

Bot> 

(221 y 

SN54ALS677A. SN74ALS677A 
16·BIT ADDRESS COMPARATORS 

'ALS677 A logic diagram (positive logic) 

A3 

A6 

A7 

AS 

Al 

A14 -'-'-'''--t+t+--'----' 

AI5~~-_H_Hr---~ 

A16 -'-'-'-'--t+t+----{>------' 
PO 

PI -'-""'-[>o-...J 

P2 -""'-'-[>0-,.--' 

P3~~~=--__{)o------~ G-; 

v 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 

m 
II) .... ·s 
CJ ... 
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en « 
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as 

en 
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til 

SN54ALS678. SN74ALS678 
16-81T ADDRESS COMPARATORS 

'ALS678 logic symbol t 

[ADDRESS COMPI 
(231 

C C20 
-1 

(181 P# 1 & 
PO '} , Pl 

(191 P# 2 -1 

(201 
P 2 

P2 P# 3 -1 

P3 
(211 3 3 

P#4 -1 

Al 
(11 

21 

(21 P# 5 -1 
A2 Z2 

(3) 
5 

A3 Z3 P# 6 -1 

A4 (41 
Z4 6 

p;a. 7 -1 
(51 

A5 Z5 7 

A6 
(61 

26 
P# 8 -1 

8 

A7 
(7) 

27 P# 9 -1 

A8 
(81 

28 
9 

P#10 -1 

A9 
(9) 

29 10 

(101 P#ll -1 
Al0 210 

11 

A11 
(111 

211 P#12 -1 

A12 
1131 212 

12 

P ;>13 . -1 

A13 
1141 

213 13 

A14 1151 
214 P;>14 -1 

14 

A15 
(161 

215 P - 15 -1 

A16 
117) 

Z16 
15 

16 

'ALS678 logic diagram (positive logic) 

Al 

A2 

A3 

Al 

Al 

A13 

A15~~--~~r-------' 

PO 

P 1 --'-""'-1>-' 

P2 -"''''-1>--' 

~~~~==~--~----------~ 
tThis symbol is in accordance with ANSI/IEEE STD 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 
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SN54ALS677A. SN54ALS678. SN74ALS677A. SN74ALS678 
16-81T ADDRESS COMPARATORS 

absolute maxi"!um ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS677 A, SN54ALS678 . . . . . . . . .. - 55 DC to 125 DC 

SN74ALS677A, SN74ALS678 .............. DoC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS677A SN74ALS677A 

SN54ALS678 SN74ALS678 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High~level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

tw Pulse duration, enable C high I 'ALS678 45 40 ns 

tsu Setup time, data before C~ I 'ALS678 50 45 ns 

th Hold time, data after C~ I 'ALS678 10 5 ns 

TA Operating free-air temperature - 55 125 0 70 "e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS6'n A SN74ALS677A 

PARAMETER TEST CONDITIONS SN54ALS678 SN74ALS678 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ -18mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, 10H - -0.4 mA vcc- 2 vCC- 2 

VOH Vee ~ 4.5 V, 10H ~ -1 rnA 2.4 3.3 V 

Vee - 4.5 V, 10H - -2.6 mA 2.4 3.2 

Vee - 4.5 V, 10L - 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee - 4.5 V, IOL - 24 rnA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI-2.7V 20 20 ~A 

IlL Vee ~ 5.5 V, VI ~ 0.4 V -0.1 -0.1 mA 

10· Vee ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 mA 

l 'ALS677A 
Vee ~ 5.5 V 

21 33 21 33 
Ice mA I 'ALS678 21 35 21 35 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit o.utput current, lOS· 

II 
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SN54ALS677A. SN54ALS678. SN74ALS677A. SN74ALS678 
16-81T ADDRESS COMPARATORS 

• ALS677 A switching characteristics (see Note 11 

Vcc = 6 V, 

CL - 50 pF, 
FROM TO RL = 500O, 

PARAMETER 
(INPUT) (OUTPUT) TA - 25°C 

vcc - 4.6 V to 5.5 V, 

CL - 50 pF, 

RL = 500O, 

TA - MIN to MAX 

'ALS677A SN54ALS677A SN74ALS677A 

MIN TYP 

tpLH 11 
Any P Y 

tPHL 22 

II 
tpLH 10 

Any A y 
tpHL 16 

tpLH G 
6 y 

tPHL 16 

l> . ALS678 switching characteristics (see Note.11 
ren 
I» 
::l 
C. 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

MAX MIN MAX MIN MAX 

18 4 28 4 25 

32 8 43 8 38 

17 5 26 5 22 

25 5 35 5 30 

10 ~ 3 15 3 13 

30 5 40 5 35 

VCC - 4.5 V to 5.5 V, 

CL - 50 pF, 

RL = 500O, 

TA - MIN to MAX 
l> en SN54ALS678 SN74ALS678 

(') 
::;
n 
c 
::+ rn 

tPLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

Any P 

Any A 

C 

MIN 

6 y 
10 

5 y 
5 

Y 
3 

15 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

27 6 22 
52 10 43 

25 5 21 

40 5 35 

25 3 20 

54 15 48 

UNIT 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 



SN54ALS677A, SN54ALS678, SN74ALS677A, SN74ALS678 
16·81T ADDRESS COMPARATORS 

TYPICAL APPLICATION INFORMATION 

The' ALS677 A and' ALS678 can be wired to recognize anyone of 2 16 addresses. The number of "lows" in 
the address determines the input pattern for the P inputs. Then those system address lines that are low in the 
address to be recognized are connected to the lowest numbered A inputs of the address comparator and the 
system address lines that are high are connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 16-bit system address is: 

A15 A14 A13 A12 A11 
H H L L H 

A10 
H 

A9 
L 

A8 
L 

A7 
H 

A6 
H 

A5 
L 

A4 
L 

A3 
H 

Since the address contains 6 lows and 10 highs, the following connections are made: 

P3 to 0 V, P2 to Vee, P1 to Vee, and PO to 0 V. 

A2 
H 

A1 
H 

AO 
H 

System address lines A 13, A 12, A9, A8, A5, and A4 to comparator inputs A 1 through A6 in any convenient 
order. 

The remaining ten system address lines to comparator inputs A 7 through A 16 in any convenient order. 

The output provides an active-low enabling signal. 

The folloWing circuit is a modulo-N synchronous counter. The' ALS163 is connected to provide a low-level ciear 
signal when N = FEFF16. 

15 12 8 4 o 
FEFF16 = t-jHHH HHHl HHHH HHHH .. 

4 'AlS877A 
'AlS163 

ADDRESS 
CTR 16 COMP 

ClR .... 
lR 

G,...... 
EN 

ClK ClK V PO 

} 
Cl/+ CC 

Ii ...... MAX COUNT 

8 P3 

0 ... 7 

I - Al [P= 11 
8 

l 7 15 A2 •.. A16 
9 ... 15 

MODUlO-N SYNCHRONOUS COUNTER 

II 
en .... 
'S 
(J .. 

C3 
(/) 
<t 

" c 
ca 

(/) 
...I 
<t 
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PRODUCT 
PREVIEW 

SN54ALS679. SN54ALS680. SN74ALS679. SN74ALS680 
12-BIT ADDRESS COMPARATORS 

• 'ALS679 is a 12-Bit Address Comparator 
with Enable 

• 'ALS680 is a 12-Bit Address Comparator 
with Latch 

• Package Options Include "Small Outline" 
Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

The' ALS679 and' ALS680 address comparators 
simplify addressing of memory boards andlor 
other peripheral devices, The four P inputs are 
normally hard wired with a preprogrammed 
address. An internal decoder determines what 
input information applied to the 12 A inputs must 
be low or high to cause a low state at the output 
IY). For example, a positive-logic bit combination 
of 0111 (decimal 7) at the P input determines 
that inputs A 1 through A 7 must be low and that 
inputs A8 through A 12 must be high-to cause 
the output to go low. Equality of the address 
applied at the A inputs to the preprogrammed 
address is indicated by the output being low, 

The' ALS679 features an enable input (G), When 
G is low, the device is enabled. When G is high, 
the device is disabled and the output is high 
regardless of the A and P inputs, The' ALS680 
features a transparent latch and a latch enable 
input Ie). When Cis high, the device is in the 
transparent mode. When e is low, the previous 
logic state of Y is latched. 

The SN54ALS679 and SN54ALS680 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS679 and SN74ALS680 are 
characterized for operation from 0 °e to 70°C. 

TEXAS • 
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SN54ALS679 . , . J PACKAGE 
SN74ALS679 ... OW OR N PACKAGE 

(TOP VIEW) 

Al Vee 
A2 IT 
A3 Y 
A4 P3 

A5 P2 
A6 Pl 
A7 PO 

A8 A12 

A9 All 

GND A10 

SN54ALS679 , .. FK PACKAGE 

(TOP VIEW) 

3 2 , 20 19 

9 1011 12 13 

17 P3 

16 P2 

Pl 

PO 

SN54ALS680 .. , J PACKAGE 
SN74ALS680 ... OW OR N PACKAGE 

(TOP VIEW) 

Al vee 
A2 e 
A3 y 

A4 P3 
A5 P2 
A6 Pl 
A7 PO 
A8 A12 
A9 All 

GND A10 

SN54ALS680. . FK PACKAGE 

(TOP VIEW) 

3 2 1 20 19 

9 1011 12 13 
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SN54ALS679. SN54ALS680. SN74ALS679. SN74ALS680 
12-81T ADDRESS COMPARATORS 

FUNCTION TABLE 

'ALS679 'ALS680~ ________ ~IN~P~U~T=S~C~O~M~M~O~N~T~O~'A~L=S=6~7~9~A~N~D~'~A~L=S~68~0~ ________ ~ OUTPUT 
13 C P3 P2 Pl PO Al A2 A3 A4 A5 A6 A7 A8 A9 A10A11 A12 Y 

H L H H H H H H H H H H H H L 

H 

H 

H 

H 
H 

H 

H 
H 
H 
H 

H 

H 

H 

L H L 
L H H 
H L 

H H 
H H 
H H H 

H H 
H H 

H H H H H 

H H H H 

H H H 

L H H 
H 

L 

H H H 

H H H 

H H H 

H H H 

H H H 

H H H 

H H 
H 

H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
L H 

H 

H 

H 
H 

H 
H 
H 

H 
H 
H 

H H L H H L L L L L L L L L H 

H H H H H 

H All other combinations 

'ALS679: Any combination 

'ALS680: Any combination 

H 
H 

Latched 

tThe three shaded rows of the function table show combinations that would normally not be used in address comparator applications. 
The logic symbols above are not valid for these combinations in which P = 12, 13, and 14, If symbols valid for all combinations are 
required, starting with the fourth Exclusive-OR from th~ bottom, change P <!: 9 to P = 9 , , . 11/13 ... 15, P <!: 10 to P = 10/11/14/15, 
and P <!:'11 to P = 11/15. 

logic symbols+ 

G (19) 

PO (14) 

Pl (15) 

P2 (161 

P3 (17) 

A1 (1) 

A2 (2) 

A3 (3) 

A4 (4) 

A5 (5) 

A6 (6) 

A7 m 
AS (8) 

A9 (9) 

A10 (11 ) 

\121 
All 
A12 (13) 

'ALS679 

EN 

[ADDRESS COMP] 

[P assumed:#< 12,13,141 

O} P;' ~ 
P P #' 2 

2 

3 p~ : 

Z1 p> 4 

Z2 

Z3 

Z' 
Z5 

Z6 

Z7 

Z8 

Z9 

ZlO 

Zl1 

Z12 

• 
P;,;. 5 

P~ 6 

6 

p;. 7 

p;. 8 

8 

P~ 9 

9 

P;.10 

10 

P;'11 

11 
P>12 

12 

-I 

-I 

-I 

-I 

-I 

-I 

-I 

-I 

-I 

-I 

-I 

-I 

&t> 

1181 

c (19) 

PO (14) 

Pl (15) 

P2 (161 

P3 (17) 

At (1) 

A2 (2) 

A3 (3) 

A4 (4) 

AS (5) 

A6 (6) 

A7 (7) 

AS (8) 

A9 (91 

A10 (11) 

All 1121 

A12 (131 

C20 

'ALS680 

[ADDRESS COMP] 

[P assumed ¢:.12,13,141 

O} P~ ~ -I 
P p~ 2 =1 

2 

P;;" 3' =1 

3 3 

Zl 

22 

23 

Z' 

Z' 

25 

Z7 

Z8 

29 

Z10 

Zl1 

Z12 

P~' 

• 
P;;;, • 

5 

P;;' 6 
6 

P;. 7 

P;;'·8 

8 

P;;;' 9 

9 

P;.10 

10 

P~11 

11 
P>12 

12 

-I 

-I 

-I 

-I 

-I 

-I 

'1 

-I 

-I 

:j:These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

& 

y 
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logic diagrams (positive logic) 

'ALS679 

A8~~-++++-____ -J--

A10 

1121 
All 

A 

PO 

Pl 

P2 

P3 

li 

SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 
12-81T ADDRESS COMPARATORS 

'ALS680 
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SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 
12-81T ADDRESS COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS679, SN54ALS680 . . . . .. . . . .. - 55 °e to 125 °e 

SN74ALS679, SN74ALS680 ............... OOeto 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54ALS679 SN74ALS679 
UNIT 

SN54ALS680 SN74ALS680 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High~level input voltage 2 2 V 

VIL Low~level input voltage 0.7 0.8 V 

10H High-level output current -1 -2.6 rnA 

10L Low-level output current 12 24 rnA 

tw Pulse duration, Enable e high I 'ALS680 45 40 ns 

tsu Setup time, Data before C! I 'ALS680 50 45 ns 

th Hold time, Data after el I 'ALS680 10 5 ns 

TA Operating free-air temperature -55 125 0 70 De 

(") electrical characteristics over recommended operating free-air temperature range (unless otherwise 
~. noted) 
C 
::+ en PARAMETER TEST CONDITIONS 

VIK Vee ~ 4.5 V, II ~ --18 rnA 

Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 rnA 

VOH Vee - 4.5 V, 10H - -1 rnA 

Vee ~ 4.5 V, IOH ~ - 2.6 rnA 

VOL 
Vee ~ 4.5 V, 10L ~ 12 rnA 

Vee - 4.5 V, IOL - 24 rnA 

II Vee - 5.5 V, VI - 7 V 

IIH Vee - 5.5 V, VI - 2.7 V 

IlL Vee - 5.5 V, VI - 0.4 V 

10; Vee ~ 5.5 V, Vo ~ 2.25 V 

i'ALS679 
lee Vee ~5.5 V I 'ALS680 

t All typical values are at Vee ~ 5 V, T A " 25 De. 

SN54ALS679 SN74ALS679 

SN54ALS680 SN74ALS680 UNIT 

MIN Typt MAX MIN Typt MAX 

-1.5 -1.5 V 

vee- 2 vee - 2 

2.4 3.3 V 

2.4 3.2 

0.25 0.4 0.25 0.4 
V 

0.35 0.5 

0.1 0.1 rnA 

20 20 ~A 

-0.1 -0.1 rnA 

-30 -112 -30 -112 rnA 

17 28 17 28 

18 27 18 27 
rnA 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-cir~uit output current, lOS-
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SN54ALS679. SN54ALS680. SN74ALS679. SN74ALS680 
12·81T ADDRESS COMPARATORS 

• ALS679 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

FROM TO RL = 5000. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS679 SN74ALS679 

MIN MAX MIN MAX 

tpLH 4 28 4 25 
Any P Y ns 

tpHL 8 40 8 35 

tpLH 5 26 5 22 
Any A Y ns 

tpHL 5 35 5 30 

tpLH G 
3 15 3 13 y ns 

tPHL 5 30 5 25 

• ALS680 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V 
CL = 50 pF 

PARAMETER 
FROM TO RL=500{J 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS680 SN74ALS680 

MIN MAX MIN MAX 

tpLH 6 27 6 22 ns 
Any P Y 

tpHL 10 43 10 38 ns 

tpLH 5 25 5 21 
Any A Y ns 

tpHL 5 28 5 25 

tpLH 3 25 3 20 
C Y ns 

tpHL 15 48 15 42 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

fI 
U) ... 
·S 
(.) ... 

C3 
en 
<C 
"C 
C 
ca 
en 
..oJ 
<C 
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SN54ALS679. SN54ALS680. SN74ALS679. SN74ALS680 
12-81T ADDRESS COMPARATORS 

TYPICAL APPLICATION INFORMATION 

The' ALS679 and' ALS680 can be wired to recognize anyone of 212 addresses, The number of "lows" in 
the address determines the input pattern for the P inputs. Then those system address lines that are low in the 
address to be recognized are connected to the lowest numbered A inputs of the address comparator and the 
system address lines that are high are connected to the highest numbered A inputs, 

For example, assume the comparator is to enable a device when the 12-bit system address is: 

All Al0 A9 
H H L 

A8 
L 

A7 
H 

A6 
H 

A5 A4 A3 
L L H 

A2 Al 
H" H 

AO 
H 

Since the address contains 4 lows and 8 highs, the following connections are made: 

P3 to 0 V, P2 to Vee, Pl to 0 V, and PO to 0 V. 

System address lines A9, A8, A5, and A4 to comparator inputs A 1 through A4 in any cO,nvenient order. 

The remaining eight system address lines to comparator inputs A5 through A 12 in any convenient order. 

The output provides an active-low enabling signal. 

The following circuit is a register bank decoder that examines the 14 most significant bits (AO through A 13) 
of a 20-bit address to select banks corresponding to the hex addresses 10000, 10040, 10080, and 100eO. 

·ALS679 

ADDRESS 
0 4 8 

CDMP 1000016 = LLLH LLLL LLLL 

MEMEN 
f~ 

a", 1004016 = LLLH LLLL LLLL 
EN 1008016 = LLLH LLLL LLLL 

:1 
100C016 = LLLH LLLL LLLL 

PO 
VCC 

SYSTEM 
P1 ADDRESS 

LINES 

~ 
~ 

AO (MSB) 
1/2 TOA19 -= P3 'ALS139 

[P= 111 X/Y 
AO .•. A2 11 Al .•. Al1 

~ 1000016 f'7 0" A4 ••. All 

A3 A12 1 
1004016 

f 
1008016 

2 A12 I' 
A 

1 
A13 B 3" 

1OOC016 

f.,. 2 

A14 ... A19 f.fc: __ --,6
j
l-l _____________________ SO_._ . • _S5_~ 

REGISTER BANK DECODER 

12 16 

LLLL LLLL 

LHLL LLLL 

HLLL LLLL 

HHLL LLLL 

64X N·BIT 
REGISTERS 
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SN54ALS688, SN54ALS689, SN74ALS688, SN74ALS689 
8-BIT IDENTITY COMPARATORS 

02661, JUNE 1982 - REVISED MAY 1986 

• Compares Two Eight-Bit Words 

• Choice of Totem-Pole or Open-Collector Outputs 

SN54ALS688, SN54ALS689 ... J PACKAGE 
SN74ALS688, SN74ALS689 ... OW OR N PACKAGE 

(TOP VIEWI 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard 
Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

OUTPUT FUNCTION 

TYPE AND 

CONFIGURATION 

'ALS6BBt P = Q totem pole 

'ALS6B9 P = Q open~collector 

t'ALS6BB IS Identical to 'ALS521 

description 

These identity comparators perform comparisons of two eight-bit 
binary or BCD words. The' ALS688 and' ALS689 provide P = 0 
outputs. The' ALS688 has totem-pole outputs, while' ALS689 
has open-collector outputs. 

The SN54ALS688 and SN54ALS689 are characterized for 
operation over the full military temperature range of - 55 cc to 
125°C. The SN74ALS688 and SN74ALS689 are characterized 
for operation from OoC to 70 cc. 

FUNCTION TABLE 

INPUTS 
OUTPUT 

DATA ENABLE 
P = Q 

P,Q G 
P-Q L L 

P>Q L H 

P<Q L H 

X H H 

logic symbols:J: 'ALS688 

lP=Q 
(19) P=Q 

~ 
PO 

G VCC 
PO p=o 

00 07 
P1 P7 
01 06 
P2 P6 
02 05 
P3 P5 
03 04 

GND P4 

SN54ALS688, SN54ALS689 ... FK PACKAGE 

(TOP VIEWI 

ulO 00 u II o a. It!) > a. 

3 2 1 2019 

P1 4 1B 07 
01 5 17 P7 
P2 6 16 06 
02 7 15 P6 
P3 B 14 05 

9 1011 1213 

C'lO~~'" 
Oza.Oa. 

t!) 

'ALS689 

COMP 

t> 

lP=Q Q (19) p;Q 

Q 

7 

*These symbols are in accordance with ANSlIlEEE Std 91-1984 and lEG Publication 617·'2. 

Copyright © 1982, Texas Instruments rncorpo~ated 
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PRODUCTION DATA doc.mlnts contain information 
current a. of publication data. Products conform 
to specifications par the terms of Taxas Instruments 
standard warranty. Production processing does not 
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SN54ALS688. SN54ALS689. SN74ALS688. SN74ALS689 
8-BIT IDENTITY COMPARATORS 

logic diagram (positive logic) 

P7 

07 

P6 

06 

P5 

Q5 

P4 

04 

P3 

03 

P2 

02 

P1 

01 

PO 

00 

b--:.;11:::,9:...1 _ p=o 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: ................................................................ _ ... : 7 V 
Off-state output voltage: 'ALS689 ..................................................... 7 V 
Operating free-air temperature range: SN54ALS688, SN54AS689 ..................... - 55 °e to 125 °e 

SN74ALS688, SN74AS689 ......................... OOeto70oe 
Storage temperature range ................................................ - 65 °e to 150 °e 
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SN54ALS688. SN74ALS688 
8·BIT IDENTITY COMPARATORS WITH TOTEM·POLE OUTPUTS 

recommended operating conditions 

SN54ALS688 SN74ALS688 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High~level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -1 -2.6 rnA 

10L Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS688 SN74ALS688 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ -18 rnA -1.5 - 1.5 

Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 rnA Vce- 2 Vee -2 

VOH Vee ~ 4.5 V, 10H ~ -1 mA 2.4 3.3 

Vee ~ 4.5 V, 10H ~ -2.6 rnA 2.4 3.2 

Vee ~ 4.5 V, 10L ~ 12 rnA 0.25 0.4 0.25 0.4 
VOL 

Vee ~ 4.5 V, 10L ~ 24 rnA 0.35 0.5 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 

IlL Vee - 5.5 V, VI ~ 0.4 V -0.1 -0.1 

10· Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 

lee Vee - 5.5 V See Note 1 12 19 12 19 

tAli typical values are at Vee = 5 V, TA := 25°C. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

NOTE1: ICC is measured with G grounded. P and Q at 4.5 V. 

switching characteristics (see Note 2) 

Vcc ~ 4,5 V to 5.5 V. 

CL ~ 50 pF, 

PARAMETER 
FROM TO RL ~ 500 Q, 

(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54ALS688 SN74ALS688 

MIN MAX MIN MAX 

tpLH 
P P~Q 

3 16 3 12 

tpHL 5 25 5 20 

tpLH 
Q P~Q 

3 16 3 12 

tpHL 5 25 5 20 

tpLH G P~Q 
3 15 3 12 

tpHL 5 25 5 22 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 

UNIT 

V 

V 

V 

mA 

~A 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 

II 
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SN54ALS689, SN74ALS689 
8·BIT IDENTITY COMPARATORS WITH OPEN·COLLECTOR OUTPUTS 

recommended operating conditions 

SN54ALS689 SN74ALS689 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low~level input voltage ·0.7 0.8 V 

IOH High-level output current 5.5 5.5 V 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

•• "" .... , "" •• o .. d .... 0." _m~""d ...... " ••• ~" _p_."~ ~"" '",,'_ .... M'H "oted, 
> r-
VJ 
CI) 
:s 
Q. 

> 
VJ 
(') 
:::;' 
(') 
s: 

PARAMETER 

VIK 
IOH 

VOL 

II 

IIH 

IlL 

lee 

TEST CONDITIONS 

Vee - 4.5 V, II - -18 rnA 

Vee - 5.5 V, VOH = 5.5 V 

Vee - 4.5 V, IOL - 12 rnA 

Vee - 4.5 V, IOL - 24 rnA 

Vee - 5.5 V, VI = 7 V 

Vee = 5.5 V, VI = 2.7 V 

Vee - 5.5 V, VI - 0.4 V 

Vee = 5.5 V, See Note 1 

::::::;.,. tAli typical values are at Vee = 5 V, TA = 25°C. 
en NOTE 1: ICC is measured with G grounded, P and Q at 4.5 v.. 

switching characteristics (see Note 2) 

SN54ALS689 SN74ALS689 

MIN Typt MAX MIN TypT MAX 
-1.5 -1.5 

0.1 0.1 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

20 20 

-0.1 -0.1 

12 19 12 19 

Vcc = 4.6 V to 5.6 V, 

Cl= 50 pF, 

FROM TO Rl = 6802, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS689 SN74AlS689 

MIN MAX MIN MAX 

tpLH 
P=Q 

10 30 10 25 
P 

tpHL 5 25 5 23 

tpLH 
P=Q 

10 30 1Il 25 
Q 

tpHL 5 25 5 23 

tpLH G P=Q 
B 30 B 25 

30 25 tpHL B B 

NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS746. SN54ALS747. SN74ALS746. SN74ALS747 
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL-UP RESISTORS 

• 3-State Outputs Drive Bus lines or Buffer 
Memory Address Registers 

• Input PUll-Up Resistors Added for Data Bus 
Termination 

• Data Flow-Thru Pinout (All Inputs on 
Opposite Side from Outputs) 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

descriptio~ 

These octal buffers and line drivers are designed 
to have the performance of the popular 
SN54ALS240A/SN74ALS240A series and, at 
the same time, offer a pinout with inputs and 
outputs on opposite sides of the package. This 
arrangement greatly enhances printed circuit 
board layout. In addition, 20 kilohm resistors 
have been added between all inputs and Vee. 
This eliminates adding external resistors in 
applications where the data bus must be at a 
high level whenever all other connecting devices 
are at a high impedance state. 

The three-state control gate is a 2-input NOR 
such that if either G 1 or G2 is high, all eight 
outputs are in the high-impedance state. 

The 'ALS746 provides inverted data and the 
'ALS747 provides true data at the outputs. 

The -1 versions of the SN74ALS746 and 
SN74ALS747 parts are identical to the standard 
versions except that the recommended 
maximum IOL is increased to 48 milliampers. 
There are no -1 versions of the SN54ALS746 
and SN54ALS747. 

The SN54ALS746 and SN54ALS747 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN54ALS746 and SN74ALS747 are 
characterized for operation from ooe to 70°C. 

AUGUST 1984 - REVISED MAY 1986 

SN54ALS746. SN54ALS747 ... J PACKAGE 
SN74ALS746. SN74ALS747 ... ow DR N PACKAGE 

(TOP VIEW) 

<31 Vee 
A1 <32 
A2 Y1 
A3 Y2 
A4 Y3 
A5 Y4 
A6 Y5 
A7 Y6 
AS Y7 

GND YS 

SN54ALS746. SN54ALS747 ... FK PACKAGE 

(TOP VIEW) 

A3 
A4 
A5 
A6 
A7 

4 

5 

6 

7 

8 

U 
N.- ..... UN 
« «Il!) >Il!) 

3 2 1 20 19 

9 10 111213 

"'0 "'1'0'" «z »> l!) 

18 Y1 
17 Y2 
16 Y3 
15 Y4 
14 Y5 

Copyright © 1984, Texas Instruments Incorporated 
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SN54ALS746, SN54ALS747, SN74ALS746, SN74ALS747 
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL·UP RESISTORS 

• 

logic symbols t 

A, (2) 

A2 (3) 

A3 141 

A4 151 

A5 161 

A6 171 
181 

A7 
A8 191 

'ALS746 

& 

EN 

A, 

A2 

A3 
141 

A4 
151 

A5 
161 

A6 
171 

A7 
181 

A8 
191 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

logic diagrams (positive logic) 

'ALS746 

Gl _1:...:1.:,.) ---<r~ 
G2 _1:...:1.:;.9)'---01 

Vee---.--.. 
AI 12) 

A2 (3) 

A3 14) 

A4 (5) 

A5 (6) 

A6 -,1.:..:7)-+_; 

A7 (8) 

A8 (9) 

(18) VI 

">0-+_-,1.;..17,,-) V2 

:><>--i1--.....:..;1I..:6.:..) v 3 

(15) V4 

~:l-f--,-1I:...:4:.:....) v 5 

(13) 
">cH---'-- V6 

~>--l __ 1:..:.' ~ V7 

III) V8 

All input pull-up resistors are 20 kll 

G, 1'1 
1'9) 

G2 

Vee 
(2) 

AI 

A2 '(3) 

A3 
(4) 

A4 
(5) 

A5 
16) 

A6 
171 

(8) 
A7 

19) 
A8 
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'ALS747 

(18) V, 

1171 V2 

1,61 V3 

1,51 V4 

1,41 V5 

(13)' V6 

1'21 V7 

1"1 V8 

(18) 
V, 

1'7) 
V2 

116) 
V3 

115) 
V4 

114) 
V5 

113) 
V6 

(12) 
V7 

111) 
,V8 



SN54ALS746, SN54ALS747, SN74ALS746, SN74ALS747 
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL-UP RESISTORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. " 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS746, SN54ALS747. . . . . . . . . . . . . - 55 De to 125 °e 

SN74ALS746, SN74ALS747 ooe to 70 0 e 
Storage temperature range ........................................... . 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

tThe extended limit applies only if Vee is maintained between 4.75 V and 5.25 V. 

The 48 rnA limit applies for the SN74ALS746-' and SN74ALS747-1 only. 

SN54ALS746 

SN54ALS747 

MIN NOM MAX 

4.5 5 5.5 

2 

0.7 

-12 

12 

-55 125 

-65 De to 150 0 e 

SN74ALS746 

SN74ALS747 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 mA 

24 

48 
mA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS746 SN74ALS746 

PARAMETER TEST CONDITIONS SN54ALS747 SN74ALS747 UNIT 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee - 4.5 V, II - -18 mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - 0.4 mA Vee 2 Vee 2 

Vee - 4.5 V, IOH - -3 mA 2.4 3.2 2.4 3.2 
VOH 

Vee - 4.5 V, 
V 

IOH - -12 mA 2 

Vee ~ 4.5 V, IOH ~ -15 mA 2 

VOL 
Vee ~ 4.5 V, IOl'= 12 mA 0.25 0.4 0.25 0.4 

IOl ~ 24 mA ~ 
V 

Vee ~ 4.5 V, 0.35 0.5 

loZH Vee - 5.5 V, Vo - 2.7 V 20 20 fA 

IOZl Vee ~ 5.5 V, Vo ~ 0.4 V -20 -20 fA 

A Vee - 5.5 V, VI - 5.5 V 0.1 0.1 
II 

G1, G2 Vee - 5.5 V,-
mA 

VI - 7 V 0.1 0.1 

A -0.2 -0.2 mA 
IIH Vee ~ 5.5 V, VI ~ 2.7 V 

G1, G2 20 20 fA 

A -0.6 -0.6 
III 

G1, G2 
Vee ~ 5.5 V, VI ~ 0.4 V mA 

-0.1 -0.1 

lo§ Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 mA 

Outputs high 7 12 7 12 

'AlS746 Vee ~ 5.5 V, Outputs low 13 22 13 22 mA 

Outputs disabled 11 19 11 19 
lee 

Outputs high 6 14 6 14 

'AlS747 Vee ~ 5.5 V, Outputs low 18 30 18 30 mA 

Outputs disabled 12.5 22 12.5 22 

'All typical values are at Vee ~ 5 V, TA ~ 25°e. 
§The output conditions have been chosen to produce a current that closely aproximates one half of the true short-circuit output current, lOS. 
'IOl ~ 48 mA for -1 versions. 

II 
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SN54ALS746. SN54ALS747. SN74ALS746. SN74ALS747 
OCTAL BUFFERS AND LINE DRIVERS WITH INPUT PULL·UP RESISTORS 

'ALS746 switching characteristics (see Note 1) 

Vcc - 5 V, 

Cl = 50 pF, 

FROM TO 
R1 = 500 \J, 

PARAMETER R2 = 500 \J, 
(lNPUTI (OUTPUTI 

TA = 25°C 

'AlS746 

TYP 

tplH 7.5 
A Y 

tpHL 5.6 

tpZH 13 9 
Y 

tpZL 12.5 

tpHZ 13 4 
Y 

X> 
tpLZ 7 

~ 'ALS74 7 switching characteristics (see Note 1) 

D) 
:::l 
0-
X> 
CJ) 

(") 
::;' 
(") 
I: 
;:::;" 
VI 

PARAMETER 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

FROM 

(INPUT) 

A 

G 

G 

Vcc = 5 V, 

CL = 50 pF, 

TO 
R1 = 500 \J, 

R2 = 500 \J, 
(OUTPUT) 

TA = 25°C 

'ALS747 

TYP 

8.7 
Y 

7.4 

9 
Y 

12.5 

4 
Y 

7 

NOTE 1: Load circuit' and voltage waveforms are shown in Section 1. 

2-588 TEXAS ~ 
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vcc - 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 \J, 

R2 = 500 \J, 

TA = MIN to MAX 

SN54AlS746 SN74AlS746 

MIN MAX MIN MAX 

3 14 3 12 

2 11 2 9 
5 18 5 15 

8 24 8 20 

1 12 1 10 

2 14 2 12 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 \J, 

R2 = 500 \J, 

TA = MIN to MAX 

SN54AlS747 SN74AlS747 

MIN MAX MIN MAX 

4 17 4 14 

2 12 2 10 

5 18 5 15 

8 24 8 20 

1 12 1 10 

2 14 2 12 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
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SN54ALS756, SN54AS756, SN54AS757 
SN74ALS756, SN74AS756, SN74AS757 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 
D2661, DECEMBER 1983-REVISED MAY 1986 

• Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• Eliminates the Need for 3-State Overlap 
Protection 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Open-Collector Versions of 'ALS240A, 
'ALS241A, and 'AS240, 'AS241 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters by eliminating the need for three
state overlap protection. The designer has a 
choice of selected combinations of inverting and 
non inverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G 
and G inputs. These devices feature high fan-out 
and improved fan-in, 

The -1 version of the SN74ALS756 is identical 
to the standard version except that the 
recommended maximum IOL is increased to 
48 milliamperes, There is no -1 version of the 
SN54ALS756. 

The SN54' family is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C, The SN74' family is 
characterized for operation from 0 °e to 70°C. 

SN54ALS', SN54AS' ... J PACKAGE 

SN74ALS', SN74AS' ... OW OR N PACKAGE 

(TOP VIEW) 

1G Vee 
1A1 2G/2G* 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

SN54ALS', SN54AS' ... FK PACKAGE 

(TOP VIEW) 

3 2 1 20 19 

1A2 4 18 1Y1 
2Y3 5 17 

6 16 1Y2 
7 15 

8 14 1Y3 
9 1011 12 13 

*2G for 'ALS756, 'AS756 or 2G for 'AS757. 

PRODUCTION DATA documants contain information 
currant 8S of publication data. Products conform to 
specifications per the terms of Texas Instruments TEXAS • 

INSTRUMENTS 

Copyright © 1983. Texas Instruments Incorporated 
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SN54ALS756, SN54AS756, SN54AS757 
SN74ALS756, SN74AS756, SN74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN"COLLECTOR QUTPUTS 

II 
» 
r
C/) 

logic symbols t 

lAl 

lA2 

lA3 

lA4 

2Al 

2A2 

2A3 

2A4 

'ALS756, 'AS756 

1Yl 

lV2 

lV3 

lV4 

2Vl 

2V2 

2V3 

2V4 

l(i 

lAl 

lA2 

lA3 

lA4 

2G 

2Al 

2A2 
(13) 

2A3 
(15) 

2A4 
(17) 

I» 
:::J 
c.. tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

» 
C/) logic diagrams (positive logic) 

(") 
:::;" 
(") 
C 
;:+" 
fII 

2-590 

'ALS756, 'AS756 

lG 

111.1 12) 

111.2 
14) 

lA3 161 

111.4 
181 

2G 

211.1 
1111 

2A2 1131 

211.3 
1151 

211.4 
1171 

118) 
lYl 

116) 
lY2 

1141 1Y3 

1121 
1Y4 

19) 
2Yl 

171 2Y2 

15) 
2Y3 

131 
2Y4 

TEXAS • 
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111.1 

111.2 

111.3 

lA4 

2G 

211.1 

2A2 

2A3 

2A4 
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12) 

141 

161 

181 

1111 

1131 

1151 

1171 

'AS757 

'AS757 

lVl 

lY2 

lV3 

1Y4 

2Yl 
(7) 2Y2 

(51 2V3 
(3) 

2Y4 

118) lYl 

>_-t-,1",16:;:.1 lY2 

>-_-+--,1.:..14~1 1Y3 

> __ --.;1'-"12:..1 1Y4 

>-_-+_",19.:..1 2Yl 

>_-t_..:.:17.:..1 2Y2 

>_-t_..:.:15~1 2Y3 

> ___ ..:.:13:;:.1 2Y4 



SN54ALS756, SN74ALS756 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free· air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage .............................................................. 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS756.. . . . . . . . . . . . . . . . . . . . .. - 55 °e to 125°e 

SN74ALS756 .......................... ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54ALS756 SN74ALS756 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High·level output voltage 5.5 5.5 V 

IOL Low-level output current 
12 24 

mA 
48 t 

TA Operating free-air temperature -55 125 0 70 De 

tThe 48·mA limit applies only to the -1 versions and only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating fr.ee~air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 

VIK Vee - 4.5 V, 

IOH Vee - 4.5 V, 

VOL 
Vee.,. 4.5 V, 

Vee = 4.5 V, 

II Vee = 5.5 V, 

IIH Vee - 5.5 V, 

IlL Vee - 5.5 V, 

ICC Vee = 5.5 V 

tAli typical values are at Vee = 5 V, TA = 25 De. 
§ Vee = 4.75 V and IOL = 48 mA for -1 versions. 

switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH A Y 

tpHL 

tpLH G Y 
tpHL 

II - -18 mA 

VOH - 5.5 V 

IOL-12mA 

IOL = 24 mA§ 

VI = 7 V 

VI - 2.7 V 

VI - 0.4 V 

I Output high 

I Output low 

vcc - 5 v, 
CL - 50 pF, 

RL - 500 n, 
TA - 25 DC 

'ALS756 

TYP 

14 

5 

16 

12 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

SN54ALS756 SN74ALS756 

MIN TYP* MIN TYP* MAX 
UNIT 

MAX 

-1.5 -1.5 V 

0.1 0.1 mA 

0.25 0.4 0.25 0.4 
V 

0.35 0.5 

0.1 0.1 mA 

20 20 ~A 

-0.1 -0.1 mA 

7 11 7 11 
mA 

13 22 13 22 

vcc - 4.5 V to 5.5 v, 
CL - 50 pF, 

RL - 500 D, 
UNIT 

TA - MIN to MAX 
SN54ALS756 SN74ALS756 

MIN MAX MIN MAX 

8 29 8 24 

2 12 2 10 
ns 

8 29 8 24 

6 23 6 20 
ns 

II 
CI) 
~ 

'5 
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SN54AS756, SN54AS757, SN74AS756, SN74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) . 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ............................................................... 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN'54AS756, SN54AS757 ............ , - 55°e to 125°e 

SN74AS756, SN74AS757 ................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54AS756 SN74AS756 

SN54AS757 SN74AS757 UNIT 

MIN NOM MAX MIN NOM MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 48 64 mA 

TA Operating free-air tempera~ure -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS756 

PARAMETER TEST CONDITIONS SN54AS757 

MIN TYpt MAX 

VIK Vee =,4.5 v, II = -18mA -1'.2 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 

VOL 
Vee - 4.5 V, IOL - 48 mA 0.55 

Vee - 4.5 V, IOL - 64 mA 

II Vee = 5.5 V, VI = 7 V 0.1 

IIH vee = 5_5 V, VI = 2.7 V 20 

A inputs of 
-1 

IlL 'AS757 only Vee = 5.5 V, VI = 0.4 V 
All other inputs -0.5 

'AS756 
Output .high 9 15 

Output low 51 80 
lee Vee = 5.5 V, 

Output high 21 33 
'AS757 

Output low 61 95 

tAli typical values are at Vee = 5 V. TA = 25°e. 

2-592 TEXAS • 
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SN74AS756 

SN74AS757 UNIT 

MIN Typt MAX 

-1.2 V 

0.1 mA 

0.55 
V 

0.1 mA 

20 ~A 

-1 
mA 

-0.5 

9 15 

51 80 

21 33 
mA 

61 95 



SN54AS756, SN54AS757, SN74AS756, SN74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

• AS756 switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

eL - 50 pF, 

FROM TO RL - 500O, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA - MIN to MAX 

SN54AS756 SN74AS756 

MIN MAX MIN MAX 

tpLH 3 20 3 19 
A Y ns 

tpHL 1 7 1 6 

tpLH 
G 

3 22 3 19.5 
Y ns 

tPHL 1 8.5 1 7.5 

• AS757 switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

eL - 50 pF, 

FROM TO RL - 500O, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS757 SN74AS757 

MIN MAX MIN MAX 

tpLH 
A Y 

3 19.5 3 18.5 
ns 

tpHL 1 7 1 6 

tpLH 
1G 

3 21 3 20 
Y ns 

tpHL 1 8 1 7 

tpLH 
2G y 3 22.5 3 21 

ns 
tpHL 1 8.5 1 7.5 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS758, SN54AS758, SN54AS759 
SN74ALS758, SN74AS758, SN74AS759 

QUADRUPLE BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

• 2·Way Asynchronous Communication 
Between Data Buses 

• P·N·P Inputs Reduce Loading 

• Open· Collector Versions of 'ALS242A, 
'ALS243A and 'AS242, 'AS243 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These four-data-line transceivers are designed 
for asynchronous two-way communications 
between data buses. 

The -1 versions of the SN74ALS' parts are 
identical to their standard versions except that 
the recommended maximum IOL is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation 
over the full military temperature range of 
- 55 ac to 125 ac. The SN74' family is 
characterized for operation from 0 ac to 70 ac. 

FUNCTION TABLE 

INPUTS 'ALS758 

GA8 GBA 'AS758 

L L A to B 

H H B to A 

H L Isolation 

L H 
Latch A and B 

(A~BI 

D2910. DECEMBER 1983-REVISED MAY 1986 

SN54' ... J PACKAGE 
SN74' ... 0 OR N PACKAGE 

(TOP VIEW, 

GAB VCC 
NC GBA 

A1 NC 

A2 B1 

A3 B2 

A4 B3 

GND B4 

SN54' ... FK PACKAGE 

(TOP VIEW, 

A1 4 

5 

6 

III U <{ 
U<{U UIll 
zit!) Z > t!) 

3 2 1 2019 

9 10111213 

18 

17 

16 

15 

14 

NC-No internal connection 

'AS759 

A to B 

B to A 

Isolation 

Latch A and B 

(A~BI 

NC 

NC 

B1 

NC 

B2 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALS758, SN54AS758, SN54AS759 
SN74ALS758, SN74AS758, SN74AS759 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

logic symbols t logic diagrams (positive logic) 

'ALS758, 'AS758 

GBA 
(13) 

GAB 
(1) 

Al 
(3) 

Bl 

A2 
(4) 

B2 A2(4) 

15) (9) 
A3 B3 

A3 (5) 

16) (8) 
A4 B4 

A4 (6) 

'AS759 

GBA 

GAB 

A1 ~1 

A2 B2 A2 (4) 

A3 B3 

A3~ 
A4 B4 

A4 (61 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for 0, J, and N packages. 

'ALS758, 'AS758 

'AS759 

(10) B2 

(9) B3 

(8) B4 

GBA 

(10) B2 

(91 B3 

(81 B4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs and I/O ports. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54' . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°e to 125°e 

SN74' ................................ Doe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

2-596 . TEXAS ~ 
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SN54ALS758. SN74ALS758 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

recommended operating conditions 

SN54AlS758 SN74AlS758 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

10L Low-level output current 
12 24 

48 t 
mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limit applies only if Vee is maintained between 4.75 V and 5.25 V. 
The 48 mA limit applies for the SN74ALS758-1. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONOITIONS 

VIK Vee - 4.5 V, II - -18mA 

IOH Vee - 4.5 V. VOH - 5.5 V 

Vee 4.'5 v, 10L - 12 mA 
VOL 

Vee - 4.5 V, 10L - 24 mA 

Control inputs Vee - 5.5 V, VI - 7 V 
II 

A or B ports Vee = 5.5 V, VI = 5.5 V 

Control inputs 
IIH 

A or B ports 11 
Vee = 5.5 V, VI = 2.7. V 

Control inputs 
IlL 

A or B ports' 
Vee = 5.5 V, VI = 0.4 V 

L Outputs high 
ICC Vee = 5.5 V I Outputs low 

*AII typical values are at Vee = 5 V, TA = 25°C. 
§ IOl = 48 rnA for -1 versions. 
, For I/O ports, the parameters IIH and IlL include the off-state output current. 

switching characteristics (see Note 1) 

Vcc - 5 V, 

Cl - 50 pF, 

FROM TO RL - 680 n, 
PARAMETER (INPUT) IOUTPUT) TA = 25°C 

'AlS758 

TYP 

tpLH 20 
A or B B or A 

tpHL 5 

tpLH 18 
GBA A 

tpHL 13 

tpLH 
GAB 

18 
B 

tpHL 13 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCTION DATA documents contain 
information currant as of publicatioD date. 

SN54ALS758 SN74AlS758 

MIN TYP* MAX MIN TYP* MAX 
UNIT 

1.2 -1.2 V 

0.1 0.1 mA 

0.25 0.4 0.25 0.4 
V 

0.35 0.5 

0.1 0.1 
mA 

0.1 0.1 

20 20 

20 20 
~A 

-0.1 -0.1 

-0.1 -0.1 
mA 

6 10 6 10 

10 16 10 16 
mA 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

Rl = 680 n. 
TA = MIN to MAX 

UNIT 
SN54AlS758 SN74AlS758 

MIN MAX MIN MAX 

10 33 10 28 

2 15 2 12 
ns 

10 33 10 28 

6 25 6 21 
ns 

10 33 10 28 

6 25 6 21 
ns 

II 
U) ... 
'S 
CJ .. 
(3 
fJ) 

« 
"C 
c: 
CO 

fJ) 
-I « 

:;od;:,:o'~~~lit,::r::ifi:::~~~~ser !~~:::~ 
Production processing dOBS not necessariry 
include tasting of all parameters. 
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SN54AS758. SN74AS758 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

recommended operating conditions 

SN54AS758 SN74AS758 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

10L Low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

.. electrical characteristics over recommended operating free-air temperature range (unless otherwise 

... noted) 

PARAMETER 
SN54AS758 SN74AS758 

TEST CONDITIONS 
Typt TYpt MIN MAX MIN MAX 

VIK Vee - 4.5 V, II ~ -18 rnA -1.2 -1.2 

10H Vee ~ 4.5 V, VOH ~ 5.5 V 0.1 0.1 

VOL 
Vee - 4.5 V, 10L - 48 rnA 0.55 

Vee ~ 4.5 V, 10L ~ 64 rnA 0.55 

II 
Control inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 
A or B ports Vee - 5.5 V, VI - 5.5 V 0.1 0.1 

IIH 
Control inputs 20 20 

A or B ports 
Vee ~ 5.5 V, VI ~ 2.7 V 

50 50 

IlL 
Control inputs -0.5 -0.5 

A or B ports" 
Vee ~ 5.5 V, VI ~ 0.4 V 

-0.5 -0.5 

lee 
L Outputs high 17 27 17 27 

Vee ~ 5.5 V I Outputs low 38 60 38 60 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. 
"For 1/0 ports, the parameters IIH and IlL include the off-state output current. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 v, 
CL = 50 pF. 

FROM TO RL - 5000. 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS758 SN74AS758 

MIN MAX MIN MAX 

tpLH 3 
A or B B or A 

tPHL 1 

tpLH 
GBA A 

3 

tPHL 1 

tpLH 
GAB B 

3 

tpHL 1 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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20.5 3 19.5 

7 1 6 

22 3 19.5 

8.5 1 7.5 

22 3 21 

8.5 1 8 

UNIT 

V 

rnA 

V 

rnA 

~A 

rnA 

rnA 

UNIT 

ns 

ns 

ns 



SN54AS759, SN74AS759 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

recommended operating conditions 

SN54AS759 SN74AS759 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH ,High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

10l Low-level output current 48 64 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise II 
noted) 

SN54AS759 SN74AS759 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18 mA - 1.2 -1.2 

10H Vee - 4.5 V, VOH - 5.5 V 0.1 0.1 

Vee - 4.5 V, 10l - 48 mA 0.55 
VOL 

Vee ~ 4.5 V, 10l ~ 64 mA 0.55 

Control inputs Vee - 5.5 V. VI - 7 V 0.1 0.1 
II 

A or B ports Vee 5.5 V, VI - 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH Vee ~ 5.5 V, VI ~ 2.7 V 

A or B ports 50 50 

Control inputs 0.5 0.5 
III A or B ports+: 

Vee ~ 5.5 V, VI ~ 0.4 V 
-1 -1 

I Outputs high 27 43 27 43 
ICC Vee ~ 5.5 V I Outputs low 47 74 47 74 

t All typical values are at Vee ~ 5 V, T A ~ 25°C. 
:t:For liD ports, the parameters IIH and IlL include the off-state output current. 

switching characteristics (see Note 1) 

Vec - 4.5 V to 5.5 V, 

Cl ~ 50 pF, 

FROM 
PARAMETER 

TO Rl ~ 500 n, 
(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54AS759 SN74AS759 

MIN 

tplH 3 
A or B B or A 

tpHl 1 

tplH 
GBA 

3 
A 

tpHl 1 

tplH 
GAB 

3 
B 

tpHl 1 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

21 3 20 

7 1 6 

21 3 20 

8 1 7 

22.5 3 21 

8.5 1 7.5 

UNIT 

V 

mA 

V 

mA 

~A 

mA 

mA 

UNIT 

ns 

ns 

ns 
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SN54ALS760. SN54AS760. SN74ALS760. SN74AS760 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

• Open·Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• Eliminates the Need for 3·State Overlap 
Protection 

• P·N·P Inputs Reduce DC Loading 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Open-Collector Versions of 'ALS244 and 
'AS244 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-or·iented receivers and 
transmitters by eliminating the need for 3-state 
overlap protection. Taken together with the 
'ALS756, 'AS756, and' AS757, these devices 
provide the choice of selected combinations of 
inverting outputs, symmetrical G (active-low 
input control) inputs, and complimentary G and 
G inputs. 

The SN54ALS760 and SN54AS760 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS760 and SN74AS760 are character
ized for operation from ooe to 70°C. 

logic diagram (positive logic) 

lAl 
(2) (18) lYl 2Al (11) 

lA2 
(4) (16) 

1Y2 2A2 (13) 

lA3 
(6) (14) 

lY3 2A3 (15) 

lA4 
(8) (12) 

1Y4 2A4 (17) 

Pin numbers shown are for OW, J, and N packages. 

DECEMBER 1983 - REVISED MAY 1986 

SN54ALS760, SN54AS760 ... J PACKAGE 
SN74ALS760. SN74AS760 ... ow OR N PACKAGE 

(TOP VIEW) 

1<3 Vee 
1A1 2<3 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 
GND 2A1 

SN54ALS760, SN54AS760 ... FK PACKAGE 

lA2 4 

2Y3 5 

1A3 6 

2Y2 7 

1A4 8 

(TOP VIEW) 

<t ~ U 
>- <t I(!) UI(!) 
N ..... >N 

3 2 1 2019 
18 

17 

16 

15 

14 

9 10111213 

~Cl ~<tN 

>-2 <t>-<t 
N(!) N~N 

logic symbol t 

lG 

lAl 

lA2 

lA3 

lA4 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

(181 

(161 

(141 

(12) 

(9) 2Yl 2G 

(7) 2Y2 
2Al 

(91 

2A2 
(131 (71 

2A3 
(151 (5) 

(5) 
2Y3 2A4 

(171 (3) 

1Yl 

1Y2 

1Y3 

1Y4 

2Yl 

2Y2 

2Y3 

2Y4 

(3) 2Y4 tThis symbol is in accordance with ANSI/IEEE Std 
91-1984 and lEe Publication 617-12. 

This document contains information on products 
in mora than one 'phase of development. The status 
of each device is mdicated on the page{s) specifying 
its electrical characteristics. 
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SN54ALS760, SN74ALS760 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

PRODUCT 
PREVIEW 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ..................................... ; . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Off -state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54ALS760 ........................ - 55 °e to 125°e 

SN74ALS760 ......................... " ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 0 e 

recommended operating conditions 

SNS4ALS760 SN74ALS760 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High·level output voltage 5.5 5.5 V 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

Q. electrical characteristics over recommended operating free-air temperature range (unless otherwise 
:r> noted) 
(f) 

(") 
=i' 
n 
c: 
::;' 
(I) 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, II = -18mA 

IOH Vee = 4.5 V, VOH = 5.5 V 

Vee = 4.5 V, IOL = 12 mA 
vOL 

Vee = 4.S V, IOL = 24 mA 

II Vee = 5.5 V, VI = 7 V 

IIH Vee = 5.5 V, VI = 2.7 V 

IlL Vee = 5.5 V, VI = 0.4 V 

I Outputs high 
ICC Vee = 5.5 V 

I Outputs low 

tAli typical values are at Vee = 5 V, TA = 25°C. 

switching characteristics (see Note 1) 

SNS4ALS760 SN74ALS760 

MIN TYP MAX MIN TYP MAX 

-1.5 -1.5 

0.1 0.1 

0.25 0.5 0.25 0.4 

0.35 0.5 

0.1 0.1 

20 20 

-0.1 -0.1 

9 9 
15 15 

Vee = 4.S v to S.S v, 

eL = so pF, 

FROM TO RL = SOO II, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SNS4ALS760 

MIN 

tpLH 
A Y 

tpHL 

tpLH G Y 
tpHL 

t All typical values are at Vee = 5 V, TA = 25°C. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX 

SN74ALS760 

MIN TypT MAX 

22 

13 

25 

24 

UNIT 

V 

mA 

V 

mA 

~A 

mA 

mA 

UNIT 

ns 

ns 



SN54AS760. SN74AS760 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Off-state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS760 ......................... -55°e to 125°e 

SN74AS760 ............................ ooe to 70 0 e 
Storage temperature range .................................. " , , , , , " - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS760 SN74AS760 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 48 64 mA 

TA Operating free-air temperature ~55 125 0 70 De 

II 
CI) 

.t::: 
::s 
CJ ... 
(3 

electrical characteristics over recommended operating free-air temperature range (unless otherwise en 
noted) « 

PARAMETER 
SN54AS760 SN74AS760 

TEST CONDITIONS 
Typt MIN MAX MIN TYP MAX 

VIK Vee = 4.5 V, II = ~ 18 mA ~ 1.2 ~ 1.2 

IOH Vee ~ 4.5 V, VOH ~ 5,5 V 0,1 0.1 

Vee = 4.5 V, IOL = 48 mA 0,55 
VOL 

Vee = 4.5 V, 10L = 64 mA 0.55 

II Vee ~ 5,5 V, VI ~ 7 V 0.1 0.1 

IIH Vee = 5.5 V, vI = 2,7 V 20 20 

K- ~0.5 ~0,5 
IlL Vee = 5.5 V, VI = 0.4 V 

~1 ~1 

I Outputs high 20 32 20 32 
lee Vee = 5,5 V 

I Outputs low 60 94 60 94 

tAli typical values are at Vee = 5 V, TA = 25 De. 

switching characteristics (see Note 1) 

vcc = 4,5 V to 5,5 v, 

Cl = 50 pF, 

FROM TO RL = 500O, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS760 SN74AS760 

MIN 

tPLH 
A Y 

3 

tpHL 1 

tpLH IT 
3 

Y 
tpHL 1 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCTION DATA documenls .oRtain in'onnation 
curreot 8S of publication date. Products conform 
to s~cificatiDns per the terms of Texas Instruments 
standard warranty'. Production processing does not 
necessarily include testing of all parameters. 
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MAX MIN MAX 

19.5 3 18.5 

7 1 6 
19,5 3 18,5 

8 1 7 

UNIT 

V 

mA 

V 

mA 

~A 

mA 

mA 

UNIT 

ns 

ns 
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CO 
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SN54ALS762, SN54ALS763, SN54AS762, SN54AS763 
SN74ALS762, SN74ALS763, SN74AS762, SN74AS763 

OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• 'ALS762 and 'AS762 Have True and 
Complementary Outputs 

• 'ALS763 and' AS763 Have Complementary 
G and G Inputs 

• Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• Eliminates the Need for 3-State Overlap 
Protection 

• Current Sinking Capability Up to 64 mA 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve the performance of three
state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters by 
eliminating the need for 3-state overlap 
protection. The designer has a choice of selected 
combinations of inverting and noninverting 
outputs, symmetrical G (active-low output 
control) inputs, and complementary G and G 
inputs. 

The -1 versions of the SN74ALS' parts are 
identical to their standard versions except that 
the recommended maximum IOL is increased to 
48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C. The SN74' family is 
characterized for operation from 0 °C to 70°C. 

DECEMBER 1983-REVISED MAY 1986 

SN54ALS', SN54AS' ... J PACKAGE 
SN74ALS', SN74AS' ... OW OR N PACKAGE 

(TOP VIEW) 

113 Vee 
1A1 2G/2G' 
2Y4 1Y1 
1A2 2A4 
2Y3 lY2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2Al 

SN54ALS', SN54AS' ... FK PACKAGE 

(TOP VIEW) 

5 

6 

7 

8 

. 
(!J 

.q-...... u~ 
>- « I(!J UI(!J 
"" ............ >N 

2 1 2019 

9 1011 1213 

~O~q-N 

>-z«>-« 
N(,9N..-N 

18 1Yl 
17 

16 1Y2 
15 2A3 
14 lY3 

'2G for 'ALS762, 'AS762 and 2G 'ALS763, 'AS763 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALS762. SN54ALS763. SN54AS762. SN54AS763 
SN74ALS762. SN74ALS763. SN74AS762. SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

logic sym!>ols t 

• AlS762 •• AS762 • ALS763 •• AS763 

lA4 

2Al (11) (9) 2Yl 2Al (11) 

2A2 (131 (7) 2Y2 2A2 (13) 

2A3 (15) (5) 2Y3 2A3 
(15) 

2A4 (171 (3) 2Y4 2A4 (171 

tThese symbols are in accordance with ANSIIIEEE Std 91-1984 and lEG Publication 617-12. 

logic diagrams (positive logic) 

• ALS762 •• AS762 • ALS763 •• AS763 

lG 

lAl 
(2) (18) 

IVI lAl (2) 

lA2 
(4) (16) 

lY2 lA2 (4) 

lA3 
(6) (14) 

IV3 lA3 (6) 

lA4 
(8) (12) 

IV4 lA4 
(8) 

2(; 2G 

2Al 
(11) (9) 

2Yl 2Al 
(111 

2A2 
(13) (7) 

2Y2 2A2 
1131 

2A3 
(151 (5) 

2Y3 2A3 
(151 

2A4 
(171 (31 

2Y4 2A4 (171 

2-606 TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TeXAS 75265 

2Yl 

2Y2 

2Y3 

2Y4 

(18) 
IVI 

(161 
IV2 

(14) 
IV3 

(121 
IV4 

(91 
2Yl 

(7) 
2Y2 

(51 
2Y3 

(31 
2Y4 



PRODUCT 
PREVIEW 

SN54ALS762, SN74ALS762 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Off-state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS762 ........................ - 55°C to 125°C 

SN74ALS762 ........................... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS762 

MIN 

Vee Supply voltage 4.5 

VIH High-level input voltage 2 

VIL low-level input voltage 

VOH High-level output voltage 

IOL Low-Ieve~ output current 

TA Operating free-air temperature -55 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS762-1 only. 

NOM MAX 

5 5.5 

0.7 

5.5 

12 

125 

SN74ALS762 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

5.5 V 

24 
mA 

48 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS762 SN74ALS762 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP' MAX MIN TYP' MAX 

VIK Vee = 4.5 V, II = -18mA -1.2 -1.2 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee - 4.5 V, IOL - 24 rnA 

(lOL = 48 mA for -1 versions) 
0.35 0.5 

V 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

I 'ALS762 
I Outputs high 11 11 

lee Vee = 5.5 V 
I 

mA 
Outputs low 18 18 

'All typical values are at Vee =·5 V, TA = 25°e. 

'ALS762 switching characteristics (see Note 1) 

Vee - 5 V, Vee - 4.5 V to 5.5 V, 

eL = 50 pF, eL - 50 pF, 
FROM TO RL = 680 n, RL = 680 n, 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA - 25°C TA - MIN to MAX 

'ALS762 SN54ALS762 SN74ALS762 

TYP MIN MAX MIN MAX 

tpLH 17 
A Y ns 

tpHL 6 

tpLH G 14 
Y ns 

tpHL 18 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS763, SN74ALS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Off-state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54ALS763 ........................ - 55°C to 125°C 

SN74ALS763 ........................... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS763 

MIN 

vee Supply voltage 4.5 

VIH High-level input voltage 2 

VIL Low-I~vel input voltage 

VOH High-level output voltage 

IOL Low-level output current 

TA Operating free-air temperature -55 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS763-1 only. 

NOM MAX 

5 5.5 

0.7 

5.5 

12 

125 

SN74ALS763 

MIN NOM MAX 
UNIT 

4.5 5 5.5 v 

2 V 

0.8 V 

5.5 V 

24 
mA 

48 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 

noted) 

SN54ALS763 SN74ALS763 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18mA -1.2 -1.2 V 

IOH Vee - 4.5 v, VOH - 5.S'y 0.1 0.1 mA 

Vee = 4.5 V, IOL = 12 iliA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOL = 24 mA V 
0.35 0.5 

IIOL = 48 mA for -1 versions) 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

I 'ALS763 I Outputs high 7 11 7 11 
lee Vee = 5.5 V 

I 
mA 

Outputs low 14 22 14 22 

tAli typical values are at Vee = 5 V, TA = 25°e. 

'ALS763 switching characteristics (see Note 1) 

vcc = 5 V, vcc. = 4.5 V to 5.5 v, 

CL = 50 pF, eL = 50 pF, 

FROM TO RL = 680 I), RL = 680!1. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA - 25°C TA = MIN to MAX 

'ALS763 SN54ALS763 SN74ALS763 

TYP MIN MAX MIN MAX 

tpLH 16 7 28 7 25 
A Y ns 

tPHL 5 2 11 2 9 

tpLH IT 
18 8 28 9 25 

Y ns 
tpHL 13 5 25 5 21 

tpLH 18 8 28 9 25 
G Y ns 

tpHL 13 5 25 5 21 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCTION DATA documents contain information 
current as Df publication data. Products conform 
to s~ifications par the tenns of Texas Instruments 

2-608 standard warranty. Production processing doo. not 
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SN54AS762, SN54AS763, SN74AS762, SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ... 7V 
7V 
7V 

Input voltage 
Off-state output voltage 
Operating free-air temperature range: 

Storage temperature range 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

VOH High-level output voltage 

IOL Low-level output current 

TA Operating free-air temperature 

SN54AS762, SN54AS763 .. 
SN74AS762, SN74AS763 

SN54AS762 

SN54AS763 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

5.5 

48 

- 55 125 

-55°C to 125°C 
ooe to 70°C 

-65°eto 150°C 

SN74AS762 

SN74AS763 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0,8 V 

5.5 V 

64 mA 

a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS762 SN74AS762 

PARAMETER TEST CONDITIONS SN54AS763 SN74AS763 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee - 4.5 V. II ~ -18 mA -1,2 -1.2 V 

IOH Vee -.4.5 V, VOH - 5,5 V 0.1 0.1 mA 

Vee - 4.5 V, IOL - 48 mA 0.55 
VOL V 

Vee ~ 4.5 V, IOL ~ 64 mA 0.55 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V. VI - 2.7 V 20 20 ~A 

'AS762 

IlL 2A inputs only Vee ~ 5.5 V. VI ~ 0.4 V 
-1 -1 

mA 

All others -0.5 -0.5 

Output high 15 23 15 23 
'AS762 Vee ~ 5.5 V 

Output low 55 87 55 87 
lee mA 

Output high 10 16 10 16 
'AS763 Vee ~ 5.5 V 

Output low 52 82 52 82 

tAli typical values are at Vee ~ 5 V. TA ~ 25°e. 

II 
II) ... ·s 
u .. 
(J 
f/) 

« 
1:J 
c: 
CO 

f/) 
~ « 
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SN54AS762. SN54AS763. SN74AS762. SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

'AS762 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
lA lY 

tpHl 

tplH 
2A 2Y 

tpHl 

tplH IT lY 
tpHl 

tplH G 2Y 
tpHl l> 

r
(I) 'AS763 switching characteristics (see Note 1) 
Q) 
;:, 
Co 
l> 
(I) 

(') 
::;' 
n 
c 
;:;: 
en 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tplH A Y 

tpHl 

tplH G Y 
tpHl 

tpLH 
G Y 

tpHL 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

MIN 

3 

1 

3 

1 

3 

1 

3 

1 

MIN 

3 

1 

3 

1 

3 

1 

PRODUCTION DATA documents contain information 
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Vcc - 4.5 V to 5.5 V. 

Cl - 50 pF. 

Rl = 500 n. 
TA = MIN to MAX 

SN54AS762 SN74AS762 

MAX MIN MAX 

20 3 19 

7 1 6 

19.5 3 18.5 

7 1 6 

22 3 19 .. 5 

8 1 7.5 

20 3 19 

8 1 7 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

Rl = 500 n. 

TA = MIN to MAX 

SN54AS763 SN74AS763 

MAX MIN MAX 

20 3 19 

7 1 6 
22 3 19.5 

8.5 1 7.5 

22 3 20 

8.5 1 8 

,POST OFFICE BOX 655012 • DALLAS, TeXAS 75265 
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SN54ALS804A. SN54AS804B. SN74ALS804A. SN74AS804B 
HEX 2-INPUT NAND DRIVERS 

• High Capacitive Drive Capability 

• 'ALS804A has Typical Delay Time of 4 ns 
(CL = 50 pF) and Typical Power Dissipation 
of 3.4 mW per Gate 

• 'AS804B has Typical Delay Time of 2,6 ns 
(CL = 50 pF) and Typical Power Dissipation 
of Less than 9 mW per Gate 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
NAND drivers, They perform the Boolean 
functions Y = A· B or Y = Ii + B in positive logic, 

The SN54ALS804A and SN54AS804B are 
characterized for operation over the full military 
temperature range of - 55 DC to 125 DC. The 
SN74ALS804A and SN74AS804B are 
characterized for operation from oDe to 70 De. 

FUNCTION TABLE leach driver) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

logic symbol t 

lA 
(1) 

&{> 
lB 

(2) 

2A 
(4) 

2B 
(5) 

3A 
(7) 

3B 
(8) 

4A 
(12) 

4B 
(13) 

5A 
(15) 

5B 
(16) 

6A 
(18) 

68 
(19) 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617·12. 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54ALS804A, SN54AS8048 , , , J PACKAGE 
SN74ALS804A, SN74AS8048 .. , OW OR N PACKAGE 

(TOP VIEW) 

1A Vee 
18 68 
1Y 6A 
2A 6Y 
28 58 
2Y 5A 
3A 5Y 
38 48 
3Y 4A 

GND 4Y 

SN54ALS804A, SN54AS804B , .. FK PACKAGE 

(TOP VIEW) 

U 
>-aJ« UaJ 

~>'" 

3 2 1 20 19 

2A 4 18 6A 
28 5 17 6Y 
2Y 6 16 58 
3A 7 15 5A 
38 8 14 5Y 

9 10111213 

>-0>- «aJ 
MZ~ ~~ 

(!) 

logic diagram (positive logic) 

lA=D-lY 
18 

2A=D-2Y 
2B 

3A=D-3Y 
38 

4A=D-4Y 
4B 

5A=D-5Y 
58 

6A=D-6Y 
6B 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALSB04A, SN74ALSB04A 
HEX 2·INPUT NAND DRIVERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS804A ... . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS804A ......................... ooe to 70°C 
Storage temperature range .......................................... - 65°C to 50 °e 

recommended operating conditions 

SN54ALSB04A SN74ALSB04A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 O.B V 

10H High-level output current -12 -15 iliA 

10L Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 
II) 
::l 
Q. electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

~ 
t/) 

C') 
::;' 
(') 
C 
;:;' 
en 

PARAMETER TEST CONDITIONS 

VIK Vee ~ 4.5 V, II ~ -lB rnA 

Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 rnA 

Vee -' 4.5 V, 10H - -3 rnA 
VOH 

Vee ~ 4.5 V, 10H = -12 rnA 

Vee - 4.5 V, 10H - -15 rnA 

Vee - 4.5 V, 10L - 12 rnA 
VOL 

Vee ~ 4.5 V, 10L = 24 rnA 

II Vee ~ 5.5 V, VI ~ 7 V 

IIH Vee - 5.5 V, VI - 2.7 V 

IlL Vee ~ 5.5 V, VI ~ 0.4 V 

10; Vee ~ 5.5 V, Vo = 2.25 

leeH Vee ~ 5.5 V, VI = 0 V 

leeL Vee = 5.5 V, VI = 4.5 V 

tAil typical values are at Vee = 5 V, TA = 25°e. 

SN54ALSB04A 

MIN Typt MAX 

-1.2 

Vcc- 2 

2.4 3.2 

2 

0.25 0.4 

0.1 

20 

-0.1 

-30 -112 

0.9 2.5 

7 12 

SN74ALS804A 
Typt 

UNIT 
MIN MAX 

-1.2 V 

Vcc- 2 

2.4 3.2 
V 

2 

0.25 0.4 
V 

0.35 0.5 

0.1 rnA 

20 ~A 

-0.1 rnA 

-30 -112 rnA 

0.9 2.5 rnA 

7 12 rnA 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

switching characteristics (see Note 1) 

vce = 5 V, 

CL = 50 pF, 

FROM TO RL = 500 n. 
PARAMETER (INPUT) (OUTPUT) TA = 25°C 

'ALSB04A 
TYP 

tpLH 4 
A or 8 Y 

tpHL 4 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-612 TEXAS • 
INSTRUMENTS 

Vcc - 4.5 V to 5.5 V, 

CL = 50 pF, 

RL - 500 n. 
TA = MIN to MAX 

SN54ALSB04A SN74ALSB04A 

MIN MAX MIN MAX 

2 9 2 7 

2 9 2 8 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
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SN54AS8D4B, SN74AS8D4B 
HEX 2-INPUT NAND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .. . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54AS804B ...................... - 55°C to 125°C 

SN74AS804B . . . . . . . . . . . . . . . . .. O°C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . .. - 65°C to 50 °e 

recommended operating conditions 
SN54AS8048 SN74AS8048 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 rnA 

IOL Low-level output current 40 48 rnA 

TA Operating free-air temperature 55 125 0 70 'e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS8048 SN74AS8048 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - -2 rnA Vcc- 2 Vcc- 2 
Vee - 4.5 V, IOH - -3 rnA 2.4 3.2 2.4 3.2 

VOH 
IOH - -40 mA 

V 
Vee = 4.5 V, 2 

Vee = 4.5 V,. IOH = -48 rnA 2 

Vee - 4.5 V, 10l - 40 rnA 0.25 0.5 
VOL V 

Vee = 4.5 V, 10l = 48 rnA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

III Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 mA 

lot Vee = 5.5 V, va = 2.25 -50 -200 -50 -200 rnA 

leeH Vee - 5.5 V, VI - a V 3.5 5 3.5 5 rnA 

leel Vee - 5.5 V, VI - 4.5 V 16 27 16 27 rnA 

t All typical values are at Vee = 5 V, T A = 25 'e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

/" Vcc - 4.5 V to 5,5 V. 

CL - 50 pF. 

FROM TO RL-5001l 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA - MIN to MAX 

SN54AS804B SN74AS804B 

MIN MAX MIN MAX 

tpLH 1 5 1 4 
A or B Y ns 

tpHL 1 5 1 4 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALSB05A, SN54ASB05B, SN74ALSB05A, SN74ASB05B 
HEX 2-INPUT NOR DRIVERS 

• High Capacitive Drive Capability 

• 'ALS805A has Typical Delay Time of 4.2 ns 
(CL = 50 pF) and Typical Power Dissipation 
of 4.2 mW per Gate 

• 'AS8058 has Typical Dalay Time of 2.6 ns 
(CL = 50 pF) and Typical Power Dissipation 
of 12 mW per Gate 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
NOR drivers. They perform the Boolean functions 
y = A + B or Y = 'A-s in positive logic. 

The SN54ALS805A and SN54AS805B are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS805A and SN74AS805B are 
characterized for operation from OOC to 70°C. 

FUNCTION TABLE leach driverl 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

logic symbol t 

lA 
(1) 

;>1[> 

lB (2) 

2A 
(4) 

2B 
(5) 

3A 
(7) 

3B 
(8) 

4A 
(12) 

4B 
(13) 

5A 
(15) 

5B 
(16) 

6A 
(18) 

6B 
(19) 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

02661, DECEMBER 19B2 - REVISED MAY 1986 

SN54ALS805A, SN54AS805B ... J PACKAGE 
SN74ALS805A. SN74ASB05B ..• OW OR N PACKAGE 

(TOP VIEW) 

1A Vee 
18 68 
1Y 6A 
2A 6Y 
28 58 
2Y 5A 
3A 5Y 
38 48 
3Y 4A 

GND 4Y 

SN54ALS805A. SN54AS805B ... FK PACKAGE 

(TOP VIEW) 

U 
>- 00 « Uoo 

~>'" 

3 2 1 2019 

2A 4 18 

28 5 17 

2Y 6 16 

3A 7 15 

38 8 14 

9 10111213 

>-0>-«00 
MZ<t<t<t 

l? 

logic diagram (positive logic) 

1A=L>- lY 
1B 

2A=L>- 2Y 
2B 

3A=L>- 3Y 
3B 

4A=L>- 4Y 
4B 

5A~5Y 
5B~' 

6A=L>-6Y 
6B 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALS805A. SN74ALS805A 
HEX 2-INPUT NOR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .................................... '. . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54ALS805A ..................... - 55°C to 125°C 

SN74ALS805A ......................... ooe to 70°C 
Storage temperature range ................................... - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS805A SN74ALS805A 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current 12 -15 rnA 

10L Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 
r
en 
D) 
::::I electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
Q, 

l> 
en 
("') 
:;' 
n c 
::+ 
en 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, II = -18 rnA 

Vee - 4.5 V to 5.5 V, 10H - -0.4 rnA 

VOH 
Vee - 4.5 V, 10H = -3 rnA 

Vee - 4.5 V, 10H - -12 rnA 

Vee - 4.5 V, 10H - -15 rnA 

VOL 
Vee - 4.5 V, 10L - 12 rnA 

Vee - 4.5 V, 10L - 24 rnA 

II Vee - 5.5 V, VI - 7 V 

IIH Vee - 5.5 V, VI=2.7V 

IlL Vee - 5.5 V, VI - 0.4 V 

lot Vee = 5.5 V, Va = 2.25 V 

leeH Vee - 5.5 V, VI - 0 V 

leeL Vee - 5.5 V, VI - 4.5 V 

t All typical values are at Vee ~ 5 V, TA ~ 25 ce. 

SN54ALS805A 

MIN Typt MAX 

-1.2 

Vcc- 2 
2.4 3.2 

2 

0.25 0.4 

0.1 

20 

-0.1 

-30 -112 

2 4 

8 14 

SN74ALS805A 

MIN Typt MAX 
UNIT 

-1.2 V 

Vcc- 2 
2.4 3.2 

V 

2 

0.25 0.4 
V 

0.35 0.5 

0.1 rnA 

20 pA 

-0.1 rnA 

-30 -112 rnA 

2 4 rnA 

8 ' 14 rnA 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vce = 5V, 

CL = 50 pF, 

FROM TO RL - 500 n, 
PARAMETER (lNPUTI (OUTPUTI TA = 25°C 

'ALS805A 
TYP 

tpLH 4 
A or B Y 

tpHL 4 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-616 TEXAS • 
INSTRUMENTS 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

RL = 500 n, 
TA = MIN to MAX 

SN54ALS805A SN74ALS805A 

MIN MAX MIN MAX 

2 9 2 7 

2 9 2 8 
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SN54ASB05B, SN74ASB05B 
HEX 2·INPUT NOR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS805B ... . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS805B .......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS805B SN74AS805B 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 rnA 

10L Low-level output current 40 48 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

II 
en 

.'!: 
:::l 
(,) .. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) U 

PARAMETER TEST CONDITIONS 
SN54AS805B 

MIN TYPt MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.2 

Vee = 4.5 V to 5.5 V, 10H = -2 rnA Vee-2 

Vee - 4.5 V, 10H - -3 rnA 2.4 3.2 
VOH Vee - 4.5 V, 10H = -40 rnA 2 

Vee = 4.5 V, 10H = -48 rnA 

Vee - 4.5 V, 10L - 40 rnA 0.25 0.5 
VOL Vee - 4.5 V, 10L - 48 rnA 

II Vee = 5.5 V, VI = 7 V 0.1 

IIH Vee - 5.5 V, VI- 2.7V 20 

IlL Vee - 5.5 V, VI - 0.4 V -0.5 

10* Vee = 5.5 V, Vo = 2.25 V -50 -200 

leeH Vee - 5.5 V, VI - OV 6.5 10 

leeL Vee - 5.5 V, VI - 4.5 V 20 32 

1 All typical values are at Vee ~ 5 V, T A ~ 25°e. 

SN74AS805B 

MIN TYPt MAX 

-1.2 

Vee-2 

2.4 3.2 

2 

0.35 0.5 

0.1 

20 

-0.5 

-50 -200 

6.5 10 

20 32 

UNIT 

V 

V 

V 

rnA' 

p.A 

rnA 

rnA 

rnA 

rnA 

CI) 

« 
"C 
C 
CO 

CI) .... « 

:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS· 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500 D. 
PARAMETER 

(INPUT) (OUTPUT! TA = MIN to MAX 

SN54AS805B SN74AS805B 

MIN 

tpLH 1 
A or 8 Y 

tpHL 1 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS • 
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SN54ALS808A. SN54AS808B. SN74ALS808A. SN74AS808B 
HEX Z·INPUT AND DRIVERS 

• High Capacitive Drive Capability 

• 'ALS808A has Typical Delay Time of 4.8 ns 
(CL = 50 pFI and Typical Power Dissipation 
of 4.5 mW per Gate 

• 'AS808B has Typical Delay Time of 3.2 ns 
(CL = 50 pFI and Typical Power Dissipation 
of Lass than 13 mW per Gate 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
AND drivers. They perform the Boolean 
functions Y = A· B or Y = A + B in positive logic. 

The SN54ALS808A and SN54AS808B are 
characterized for operation over the full military 
temperature range of - 55 °e to 125°e. The 
SN74ALS808A and SN74AS808B are 
characterized for operation from ooe to 70 o.e. 

FUNCTION TABLE (each driver) 

INPUTS OUTPUT 

A B Y 

H H H 

L X L 

X L L 

logic symbol t 

(11 
lA &t> (3)1Y 
18 

(2) 

2A 
(4) 

28 
(5) (6) 2Y 

3A 
(7) 

(9) 3Y 
38 

(8) 

4A 
(12) 

(111 4V 
48 

(13) 

SA (14) 5V 
58 

(16) 

6A 
(18) 

(17) 6Y 
68 

(19) 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

02661. DECEMBER 1982 - REVISED MAY 1986 

SN54ALS808A. SN54AS808B ... J PACKAGE 
SN74ALS808A. SN74AS808B •.. OW OR N PACKAGE 

(TOP VIEW) 

1A Vee 
18 68 
1Y 6A 
2A 6Y 
28 58 
2Y 5A 
3A 5Y 
38 48 
3Y 4A 

GND 4Y 

SN54ALS808A. SN54AS808B ... FK PACKAGE 

(TOP VIEW) 

u 
)-m« Um 
~~~>'" 

3 2 1 20 19 

4 18 

5 17 

6 16 

7 15 

8 14 

9 10111213 

logic diagram (positive logic) 

lA=D-lY 
lB 2A=D-2Y 
2B 3A=D-3Y 
3B 4A=D-4Y 
4B 5A=D-5Y 
5B 6A=D-6Y 
6B 
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SN54ALS808A. SN74ALS808A 
HEX 2-INPUT AND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS808A ..................... - 55°C to 125°C 

SN74ALS808A ......................... ooe to 70 0 e 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS80BA SN74ALSBOBA 
UNIT 

MIN NOM MAX MIN NOM MAX 

vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2· V 

V,L Low-level input voltage 0.7 O.B V 

,OH High-level output current -12 -15 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °C 
ren 
Q) 
j electrical characteristics over recommended operating free-air temperature range (unless otherwise 
c.. noted) 

l> en 
(") 
~" 
n 
c: 
;::;." 
en 

PARAMETER TEST CONDITIONS 

V,K Vcc = 4.5 V, " = -lB rnA 
Vcc - 4.5 Vto 5.5 V, IOH - 0.4 rnA 

Vee - 4.5 V, IOH - -3 rnA 

VOH Vee - 4.5 V, IOH - 12 rnA 

Vee - 4.5 V, 'OL - 15 rnA 

VOL 
Vee - 4.5 V, IOL - 12 rnA 

Vce - 4.5 V, IOL = 24 rnA 

I, Vee - 5.5 V, V, - 7 V 

'H Vee - 5.5 V, V, - 2.7 V 

I,L Vee = 5.5 V, V, = 0.4 V 

10~ Vee = 5.5 V, Vo = 2.25 V 

lecH Vcc = 5.5 V, V, = 4.5 V 

ICCL Vec - 5.5 V, V, - 0 V 

tAli typical values are at Vee = 5 V, TA = 25°C 

SN54ALSBOBA SN74ALSBOBA 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

-1.2 -1.2 V 

Vee- 2 Vee- 2 

2.4 3.2 2.4 3.2 

2 V 

.2 

0.25 0.4 0.25 0.4 

0.35 0.5 
V 

0.1 0.1 rnA 

20 20 ~A 

-0.1 -0.1 rnA 

-30 -112 -30 -112 rnA 

4.5 7 4.5 7 rnA 

B 16 8 16 rnA 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vcc = 5 v, 

CL = 50 pF, 

PARAMETER 
FROM TO RL - 500 n, 

(INPUT) (OUTPUT) TA = 25°C 

'ALSBOBA· 

TYP 

tpLH 6 
A or B Y 

tPHL 4 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-620 TEXAS • 
INSTRUMENTS 

vce = 4.5 V to 5.5 V, 

CL = 50 pF, 

RL = 500 n 
TA = MIN to MAX 

SN54ALSBOBA SN74ALSBOBA 

MIN MAX MIN MAX 

2 11 2 9 

1 10 1 8 
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SN54AS808B. SN74AS808B 
HEX 2-INPUT AND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee· ........................................................ 7 V 
Input voltage .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54AS808B ..................... - 55°C to 125°C 

SN74AS808B . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range ........................ . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54AS808B SN74AS808B 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 mA 

10l Low-level output current 40 48 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS808B SN74AS8088 
PARAMETER TEST eONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18 mA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, 10H ~ -2 mA VCC- 2 Vee- 2 

Vee ~ 4.5 V, 10H ~ -3 mA 2.4 3.2 2.4 3.2 

Vee ~ 4.5 V, 10H ~ -40 mA 2 
VOH V 

Vee ~ 4.5 V, 10H ~ -48 mA 2 

Vee ~ 4.5 V, 10l ~ 40 mA 0.25 0.5 
VOL V 

Vee ~ 4.5 V, 10l ~ 48 mA 0.35 0.5 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 mA 

IH Vee ~ 5.5 V, VI ~ 2.7V 20 20 ~A 

III Vee ~ 5.5 V, VI ~ 0.4 V -0.5 -0.5 mA 

lot Vee ~ 5.5 V, Vo ~ 2.25 V -50 -200 -50 -200 mA 

leeH Vee ~ 5.5 V, VI ~ 4.5 V 8 13 8 13 mA 

leel Vee ~ 5.5 V, VI ~ 0 V 20 33 20 33 mA 

1 All typical values are at Vee ~ 5 V, T A ~ 25 De 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vec ~ 4.5 V to 5.5 V. 

Cl ~ 50 pF, 

FROM TO RL=5000 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS808B SN74AS808B 

MIN MAX MIN MAX 

tplH 1 6.5 1 6 
A or B Y ns 

tpHl 1 6.5 1 6 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALSB10, SN54ASB10, SN74ALSB10, SN74ASB10 
QUADRUPLE 2·INPUT EXCLUSIVE·NOR GATES 

02837, MARCH 1984-REVISEO MAY 1986 

• Package Options Include Plastic "Small Outline" 
Packages. Ceramic Chip Carriers. and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain four independent Exclusive-NOR gates, 
They perform the Boolean functions Y = A ($) B = (A + B)o(A + B) 
in positive logic, 

A common application is a true/complement element, If one of 
the inputs is high, the other input will be reproduced in true form 
at the output, If one of the inputs is low, the signal on the other 
input will be reproduced inverted at the output, 

The SN54ALS810 and SN54AS810 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C, The SN74ALS810 and SN74AS810 are characterized for 
operation from 0° to 70·C. 

logic symbol t 

lA (11 -I 
18 (21 1Y 

2A (41 

28 (51 2Y 

3A 
(91 

3B 
(101 

4A 
(121 

4B 
(131 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 
A B Y 

L L H 
L H L 
H L L 
H H H 

tThis symbol is in accordance with ANSI/IEEE Std 91~1984 and IEC Publication 617-12. 
Pin numbers shown are for D. J, and N packages. 

exclusive-NOR logic 

SN54ALS810, SN54AS810 ... J PACKAGE 
SN74ALS810, SN74AS810 ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND '--l.:_--':..r-' 3Y 

SN54ALSB10, SN54AS810 ... FK PACKAGE 
(TOP VIEW) 

u 
CC <tuucc 
~Z><t 

3 2 1 2019 

1Y 4 18 

NC 5 17 

2A 6 16 

NC 7 15 

2B 8 14 3B 

9 10 111213 

:>-ou:>-<t 
NZZC'lC'l 

(!) 

NC-No internal connection 

An exclusive-NOR gate has many applications, some of which can be represented better by alternative logic symbols, 

EXCLUSIVE-NOR 

These are five equivalent Exclusive-NOR symbols valid for an 'ALS81 0 gate in positive logic; negation may be shown at 
anyone port, or at all three of them. 

LOGIC IDENTITY ELEMENT 

The output is active (High) if all 
inputs stand at the same logic 

level (i.e .. A=B). 

This document contains information on products in 
more than one phase of development. The status of 
8ach device is indicated on the page(s) specifying its 
electrical characteristics. 

EVEN-PARITY 

The output is active (High) if an 
even number of inputs (i.e., 0 or 

2) are active. 

TEXAS ~ 
INSTRUMENTS 
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ODD-PARITY ELEMENT 

~ 
The output is active (Low) if an 

odd number of inputs (i.e., only 1 
of the 21 are active. 

Copyright © '984, Texas Instruments Incorporated 
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SN54ALS810, SN74ALS810 
QUADRUPLE 2·INPUT EXCLUSIVE·NOR GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS810 ............................... -55°e to 125°e 

SN74A,LS810 ................. , ................. ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 0 e 

recommended operating conditions 

SN54ALS810 SN74ALS810 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 rnA 

10L Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

Q. electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

l> 
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PARAMETER TEST CONDITIONS 
SN54ALS810 SN74ALS810 

Typt Typt MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.5 -1.5 

VOH Vee - 4.5 V to 5.5 V. 10H - 0.4 rnA vcc- 2 vcc- 2 

Vee - 4.5 V, 10L - 4 rnA 0.25 0.4 0.25 0.4 
VOL 

Vee - 4.5 V, 10L = 8 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee - 5.5 V. VI - 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

10* Vee - 5.5 V. Vo - 2.25 V -30 -112 -30 -112 

lee Vee = 5.5 V, A at 4.5 V, B at 0 V 5 7.5 5 7.5 

tAli typical values are at Vee = 5 V, TA = 25°C. 
+The output conditions have 'been chosen to produce a current that closelv approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

liN PUT) (OUTPUT) 

tpLH A or B 
y 

tpHL (other input low) 

tpLH A or B 
Y 

tpHL (other input high) 

NOTE 1: load circuit and voltage waveforms are shown in Section 1. 

PRooucnON DATA documenls .. ntain infannBtion 
current as of publicetion data. Products .onform 
to .pacificBtions par the tarms of T .... lnstrumants 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 500 O. 

TA = MIN to MAX 

SN54ALS810 SN74ALS810 

MIN MAX MIN MAX 

5 23 5 20 

3 17 3 14 

5 21 5 18 

3 17 3 14 

staridard wlrrantr. Production pro .... ing doe. not 
necBSsarily includa tasting of all parameters. 
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PRODUCT 
PREVIEW 

SN54AS810, SN74AS810 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS810 ......................... -55°e to 125°e 

SN74AS810 ............................ ooe to 70 0 e 
Storage temperature range ...... . 

recommended operating conditions 

SN54ASB10 SN74ASB10 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

10l Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

• U) .... -s 
CJ .. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) c:; 
SN54ASB10 SN74ASB10 

PARAMETER TEST CONDITIONS 
MIN TYP MAX MIN TYP MAX 

VIK Vee = 4.5 V, II = -18mA -1.5 -1.5 

VOH Vee = 4.5 V to 5.5V, 10H = -0.4 mA VCC- 2 VCC- 2 

VOL Vee - 4.5 V, 10l - 20 mA 0.35 0.5 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

III Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V 18 18 

leel Vee - 5.5 V 15 15 

tAli typical values are at Vee = 5 V, TA = 25°C. 
:t"The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 'as-

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF. 

FROM TO Rl=500!l 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS810 SN74ASB10 

MIN Typt 

tplH A or B 3.4 
y 

tpHl lother input low) 5.3 

tplH AorB 3.4 
Y 

tpHL (other input high) 5.3 

t All typical values are at Vee = 5 V, TA = 25°C. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW documonts conlain information 
on products in the formative or design phasB of 
development. Characteristic data and othar 

~:.e:;~::t:=:Sr~:t ~:~fa=::':~ ~~:::~ti:~:~:::: 
products without notice. 
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MAX MIN Typt MAX 
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5.3 

3.4 

5.3 

UNIT 

V 
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V 

mA 
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mA 

mA 
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mA 

UNIT 
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SN54ALS811. SN74ALS811. SN54AS811. SN74AS811 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 

WITH OPEN-COLLECTOR OUTPUTS 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent Exclusive-NOR 
gates with open-collector outputs. They perform the 
Boolean functions Y = A El B = (A + BHA + B) in positive 
logic. 

A common application is a true/complement element. If one 
of the inputs is high, the other input will be reproduced in 
true form at the output. If one of the inputs is low, the signal 
on the other input will be reproduced inverted at the output. 

The SN54ALS811 and SN54AS811 are characterized for 
operation over the full military temperature range of - 55 °e 
to 125°e. The SN74ALS811 and SN74AS811 are 
characterized for operation from Doe to 70 oe. 

logic symbol t 

lA III -1 
121 1Y 

18 
2A 141 

151 2Y 
2B 

3A 
191 

1101 3V 
38 

4A 
1121 

1131 4V 
4B 

FUNCTION TABLE 

(each gatel 

INPUTS OUTPUT 

A B Y 

L L H 

L H L 

H L L 

H H H 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 
617·12. 

Pin numbers shown are for 0, J, and N packages. 

exclusive-NOR logic 

D2837, MARCH 1984-REVISED MAY 1986 

SN54ALS811, SN54AS811 ... J PACKAGE 
SN74ALS811. SN74AS811 ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS811. SN54AS811 ... FK PACKAGE. 

(TOP VIEW) 

NC 

4 

5 

6 

8 

U 
<Xl « U U <Xl 
~Z><t 

2 1 2019 

9 10 111213 

>-ou>-« 
NZ2('1')('t) 

(!) 

18 

17 

16 

15 

14 

NC - No internal connection 

4A 
NC 
4Y 
NC 
38 

An exclusive-NOR gate has many applications, some of which can be represented better by alternative logic symbols. 

EXCLUSIVE·NOR 

These are five equivalent Exclusive-NOR symbols valid for an 'ALS811 gate in positive logic; negation may be shown at 
anyone port, or at all three of them. 

LOGIC IDENTITY ELEMENT 

The output is active (high) if all 

inputs stand at the same logic 

level (i.e., A = B). 

EVEN·PARITY 

The output is active (high) if an 

even number of inputs (Le., 0 or 

2) are active. 

ODD·PARITY ELEMENT 

The output is active (low) if an 

odd number of inputs (i.e., only 1 

of the 2) are active. 

Copyright © 1984, Texas Instruments Incorporated 
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more than one phase of development. The status of 
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SN54ALS811. SN74ALS811 
QUADRUPLE 2;INPUT EXCLUSIVE· NOR GATES 
WITH OPEN·COLLECTOR OUTPUTS 

. absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Off-state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS811 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55 DC to 125 DC 

SN74ALS811 .................................. oDe to 70De 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS811 SN74ALS811 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOl Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

l> electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
fn 
o 
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PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, 11=-18rnA 

IOH Vee = 4.5 V, VOH = 5.5 V 

Vee = 4.5 V, IOL = 4 rnA 
VOL 

Vee - 4.5 V, IOl - 8 rnA 

II Vee = 5.5 V, VI = 7 V 

IIH Vee = 5.5 V, VI = 2.7 V 

IlL Vee - 5.5 V, VI - 0.4 V 

lee Vee - 5.5 V, A at 4.5 V, Bat 0 V 

tAli typical values are at Vee = 5 V, TA = 25°C. 

switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tplH A or B 

(other input low) 
Y 

tpHl 

tplH A or B y 
tpHl (other input high) 

NOTE 1: Load circuit and voltage waveforms are shown'in Section 1. 

SN54ALS811 SN74ALS811 

MIN Typt MAX MIN TYpt MAX 

-1.5 -1.5 

0.1 0.1 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

20 20 

-0.1 -0.1 

5 7.5 5 7.5 

VCC '" 4.5 V to 5.5 V, 

Cl = 50 pF, 

RL = 2 kll 

TA = MIN to MAX 

SN54ALS811 SN74ALS811 

MIN MAX MIN MAX 

25 60 25 55 

5 30 5 28 

20 55 20 50 

5 28 5 23 

PRODUCTION DATA documents contain infonnation 
currant as of publication date. Products conform 

2-628 :.·=:::~r~r~~d~:::n~~:::i~~S::·~: . 
necessarily inclu5. tasting of all parameters. 
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PRODUCT 
PREVIEW 

SN54AS8", SN74AS811 
QUADRUPLE 2-INPUT EXCLUSIVE-NOR GATES 

WITH OPEN-COLLECTOR OUTPUTS 

ab.solute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Off-state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS811 ............................... ~55·e to 125°e 

SN74AS811 .................................. ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65·e to 150 °e 

recommended operating conditions 

SN54AS811 SN74AS811 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 ·e 

• CI) 
.~ 
:::l 
(,) 
.~ 
(.) 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) (fJ 

PARAMETER 
SN54AS811 SN74AS811 

TEST CONDITIONS 
MIN TYP MAX MIN TVP MAX 

VIK Vee = 4.5 V, II = -18rnA -1.5 -1.5 

IOH Vee = 4.5 V VOH = 5.5 V 2 2 

VOL Vee - 4.5 V, IOL - 20 rnA 0.35 0.5 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 

leeH Vee = 5.5 V 18 18 

leeL Vee = 5.5 V 15 15 

tAli typical values are at Vee = 5 V, TA = 25°C. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 
CL = 50 pF, 

FROM TO RL = 2 kll 
PARAMETER 

(INPUT) IOUTPUT) TA = MIN to MAX 

SN54AS811 SN74AS811 

MIN TVPT MAX MIN TVpT MAX 

tpLH A or B 10.0 10.0 
V 

tpHL lother input low) 5.7 5.7 

tpLH A or B 10.0 10.0 
Y 

tpHL lother input high) 5.7 5.7 

tAil typica'i values are at Vee = 5 V, TA = 25°C. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW documents contain information 
on products in the formative or design ~hase of 
development. Characteristic data anit other 
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SN54AS821. SN54AS822. SN74AS821. SN74AS822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

• Functionally Equivalent to AMD's AM29821 
and AM29822 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit flip-flops feature three-state 
outputs designed specifically for driving highly
capacitive or relatively low-impedance loads. 
They are particularly suitable for implementing 
wider buffer registers, liD ports, bidirectional bus 
drivers with parity, and working registers. 

The ten flip-flops are edge-triggered Ootype flip
flops. On the positive transition of the clock the 
Q outputs on the 'ASe21 will be true, and on the 
'AS822 will be complementary to the data input. 

A buffered output-control input can be used to 
place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state, In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. The output control (DC) 
does not affect the internal operation of the flip
flops. Old data can be retained or new data can 
be entered while the outputs are in the high
impedance state. 

The SN54AS' family is characterized for 
operation over the full military temperature range 
of - 55°C to 125°C. The SN74AS' family is 
characterized for operation from 0 °C to 70°C. 

D2825, DECEMBER 1983-REVISED JANUARY 1986 

SN54AS821 ... JT PACKAGE 
SN74AS821 •.. OW OR NT PACKAGE 

(TOP VIEW) 

VCC 
lD 2 10 
2D 3 22 20 
3D • 21 30 
4D 5 20 40 
5D 6 I. 50 
60 I. 60 
7D 17 70 
8D • 16 80 
9D 10 15 90 

10D 11 I. 100 
GND 12 13 CLK 

SN54AS821 ... FK PACKAGE 
SN74AS821 ... FN PACKAGE 

(TOP VIEW) 

ooIuu~co N .... QZ> .... C\I 

4331282728 
3D 25 30 
4D 2. 40 

5D 7 23 5Q 
NC p. 22 NC 

6D • 21 60 

7D PlO 20 7Q 

8D 11 I. 8Q 
121314151617 18 

SN54AS822 ... JT PACKAGE 
SN74AS822 ... OW OR NT PACKAGE 

(TOP VIEW) 

m: 1 vCC 

80 
90 10 

100 11 
GND 12 

lQ 
2Q 

40 
5Q 
6Q 
7Q 
80 
9Q 
100 
CLK 

SN54AS822 ... FK PACKAGE 
SN74AS822 ... FN PACKAGE 

(TOP VIEW) 

1~lelg ~ ~ ~ ~ 
• 3 2 1 2827 26 

3D 5 25 

40 6 2' 
50 23 5Q 
NC 22 

60 • 21 

70 10 20 

ao 11 I. 
12131415 1617 18 

NC - No internal connection 

Copyright © 1983, Texas Instruments "Incorporated 
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III 

SN54AS821, SN74AS821 
10·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

'AS821 FUNCTION TA8lE (EACH FlIP·FLOPI 

INPUTS OUTPUT 

OC ClK 0 Q 

l t H H 

l t l l 

l l X Qo 
H X X Z 

'AS821 logic symbol t 

Dc 
elK 

·10 v (23) 
10 

20 (22) 
20 

3D 
(41 (211 

30 
40 

(5) (201 
40 

50 
(61 (191 

50 
60 

(7) (18) 
60 

70 (8) (17) 
70 

80 (91 (161 
80 

90 
(10) (15) 

90 
100 

(11) (141 
100 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 

, AS821 logic diagram (positive logic) 

oc ..:(~1)'--___ -01 

20..:.(3:";) ___ +--1 

3D .:.(4;':') ___ +--1 

40 ..:;(5:";)_~_+--I 

50 .:(6;;.:)'--__ +--1 

60.:;(7:':')---'--1--1 

70 (8) 

80 ~(;;.:9)'--__ +--I 

90..:(.:.;10;':') __ -+--1 

100 ..:(.;,.11;.:.) ___ --1 
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SN54AS822. SN74AS822 
10·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

'AS822 FUNCTION TABLE lEACH FliP-FlOPI 

INPUTS OUTPUT 

OC ClK D 0 

l 1 H H 

l 1 l l 

l l X 00 
H X X Z 

'AS822 logic symbol t 

10 1231 10 
20 (221 

20 
30 1211 30 
40 (201 

40 
50 1191 

50 
60 

(71 1181 
60 

70 181 (17) 
70 

80 
191 1161 

80 
90 

(101 (151 90 
100 

1111 (141 100 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 

IEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 

'AS822 logic diagram (positive logic). 

oc ..!1~11~ ___ -d 

ClK 

20 (31 

30 (41 

40 (51 

50 
(61 

60 
(7) 

70lal 

ao (9) 

90 
(101 

100 
(111 

• en 
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SN54AS821, SN54AS822, SN74AS821, SN74AS822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .. 7V 
Input voltage .... 
Voltage applied to a disabled 3-state output .. 
Operating free-air temperature range: SN54AS821, SN54AS822 

SN74AS821, SN74AS822 
Storage temperature range . 

recommended operating conditions 

SN54AS821 

SN54AS822 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

Vil Low-level input voltage 0.8 

10H High-level output current - 24 

10l Low-level output currrent 32 

tw Pulse duration, elK high or low 9 

tsu Setup time, data before elKt 7 

th Hold time, data after elK t a 
TA Operating free-air temperature -55 125 -

7V 
5.5 V 

- 55 °e to 125 °e 
ooe to 70 0 e 

- 65 °e to 150 °e 

SN74AS821 

SN74AS822 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-24 mA 

48 mA 

8 ns 

6 ns 

a ns 

a 70 °e 

C') 
::::;" 
(") electrical characteristics over recommended operating free-air temperature range (unless otherwise 
c: noted) 
;:::;'" 
(I) 

PARAMETER TEST CONDITIONS 

VIK Vee ~ 4.5 V. II ~ -18 mA 

Vee - 4.5 V to 5.5 V, 10H ~ -2 mA 

VOH Vee ~ 4.5 V, 10H ~ -15 mA 

Vee - 4.5 V. 10H - -24 mA 

Vee ~ 4.5 V, 10l ~ 32 mA 
VOL 

Vee ~ 4.5 V, 10l ~ 48 mA 

10ZH Vee - 5.5 V, VO-2.7V 

10Zl Vee ~ 5.5 V. Vo - 0.4 V 

II Vee - 5.5 V, VI - 7 V 

IIH Vee - 5.5 V, VI - 2.7 V 

III Vee - 5.5 V, VI - 0.4 V 

10 1 Vee ~ 5.5 V. Vo ~ 2.25 V 

Outputs high 

'AS821 Outputs low 

Outputs disabled 
lee Vee ~ 5.5 V 

Outputs high 

'AS822 Outputs low 

Outputs disabled 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 

SN54AS821 SN74AS821 

SN54AS822 SN74AS822 UNIT 

MIN Typt MAX MIN Typt MAX 

-1.2 -1.2 V 

vee- 2 Vee -2 
2.4 3.2 2.4 3.2 V 

2 2 

0.25 0.5 
V 

0.35 0.5 

50 50 "A 
- 50 -50 "A 
0.1 0.1 mA 

20 20 "A 
-0.5 -0.5 mA 

-30 -112 -30 -112 mA 

55 88 55 88 

68 109 68 109 

70 113 70 113 
mA 

55 88 55 88 

68 109 68 109 

70 113 70 113 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS821, SN54AS822, SN74AS821, SN74AS822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 - 500!l. 

FROM TO R2 = 500 !l. 
UNIT PARAMETER 

IINPUT) (OUTPUT) TA = MIN to MAX 

SN54AS821 SN74AS821 

SN54AS822 SN74AS822 

MIN MAX MIN MAX 

tplH 3.5 9 3.5 7.5 
elK Any Q ns 

tpHl 3.5 11.5 3.5 10.5 

tpZH 
oe 

4 12 4 11 
Any Q ns 

tpZl 4 13 4 12 

tpHZ 
oe 

2 10 2 8 
Any Q ns 

tpZl 2 10 2 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

• 

TEXAS • 
INSTRUMENTS 

2-635 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



II 
» r
CJ) 
Q) 

:l 
Co 

» 
CJ) 

("') 
:;' 
(') 
t: 
;::+' 
en 

2-636 



SN54AS823, SN54AS824 
SN74AS823, SN74AS824 

9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

• Functionally Equivalent to AMD's AM29823 
and AM29824 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads, They are 
particularly suitable for implementing wider 
buffer registers, I/O ports, bidirectional bus 
drivers, parity bus interfacing and working 
registers, 

With the clock enable (CLKEN) low, the nine D
type edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock, Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'AS823 has 
non inverting D inputs and the 'AS824 has 
inverting D inputs, Taking the CLR input low 
causes the nine Q outputs to go low 
independently of the clock. 

A buffered output-control input (OC)can be used 
to place the nine outputs in either normal logic 
state (high or low level) or a high-impedance 
state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly, 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components, The output control does 
not affect the internal operation of the flip-flops. 
Old data can be retained or new data can be 
entered while the outputs are in the high
impedance state, 

D2825, JUNE 1984-REVISED JANUARY 1986 

SN54AS823 ... JT PACKAGE 
SN74AS823 .. , OW OR NT PACKAGE 

(TOP VIEW) 

DC 2. Vee 
lD 23 10 
20 3 22 20 
30 21 30 
40 20 40 
50 6 19 50 
60 7 18 60 
70 17 70 
SO 16 SO 
90 10 15 90 

CUi 11 I. CD<Ei\i 
GNO 12 13 elK 

SN54AS823 ... FK PACKAGE 
SN74AS823 ... FN PACKAGE 

30 5 
40 6 

50 
NC 
60 
70 10 

80 " 

(TOP VIEW) 
u 

~elg~~~~ 
4321282726 

25 

2' 
23 

22 

21 

20 

19 

12 13 14 1S 16 17 18 

°1"'OU"!Zd CI)...JZZ...JLUO) 
u~ U:5 

u 

SN54AS824 ... JT PACKAGE 
SN74AS824 .•. OW OR NT PACKAGE 

(TOP VIEW) 

Vec 
10 
20 
30 
40 
50 
60 
7Q 

80 
90 
elKEN 

GNO 

SN54AS824 ... FK PACKAGE 
SN74AS824 ... FN PACKAGE 

(TOP VIEW) 
u 

1~lelg ~ ~~ ~ 

4321282726 

3D 5 

4'0 6 
50 
Ne 
60 9 

70 10 

80 11 

i~'2 13 14 15 16 17 18 

101'" 0 U "IZ d m...Jzz...JWcn 
00 U d 

25 3Q 
24 4Q 

23 50 
22 NC 
21 60 
20 70 
19 80 

C~pyright © 1984. Texas Instruments Incorporated 
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SN54ASB23. SN54ASB2' SN74ASB23. SN74ASB24 
9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

The SN54AS' family is characterized for operation over the full military temperature range of - 55 °e to 
125°e. The SN74AS' family is characterized for operation from ooe to 70 oe. 

'AS823 FUNCTION TABLE 

INPUTS OUTPUT 

OC ClR ClKEN ClK 0 0 
l L X X X l 

L H L t H H 

L H L t L l 

L H H X X 00 
H X X X X Z 

, AS823 logic symbol t 

ClK lC2 

(2) (23) 
10 (3) 20 D> V 10 

(22) 
20 

20 (4) (21) 
30 3D (5) (20) 
40 40 (6) (19) 
50 50 171 (18) 

60 (8) 60 
(17) 

70 . 70 (9) (16) 

:~ (10) 
80 

(15) 
90 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12 

Pin numbers shown are for OW, JT, and NT packages. 

, AS823 logic diagram (positive logic) 

6C~(1~) ____________________ -q 

(23) 10 

20 (3) (22) 20 

3D (4) (21) 30 

40 (5) (20) 40 

50 (6) (19) 50 

60 (7) (18) 60 

(8) 
70 --'-'---1-+-1 (17) 70 

80 (9) (16) 80 

90 (10) (15) 90 
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SN54AS824. SN74AS824 
9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

'AS824 FUNCTION TABLE 

INPUTS OUTPUT 

OC CLR CLKEN CLK D Q 

L L X X X L 

L H L t H L 

L H L t L H 

L H H X X QO 

H X X X X Z 

'AS824 logic symbol t 

123) 
10 i> V 

(22) 
20 

(21) 
30 

(20) 
40 

(19) 
50 

(18) 
60 

(17) 
70 

(16) 
80 

(IS) 
90 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 

'AS824 logic diagram (positive logic) 

oc ~---------------------d 
CLR ..!.!..~----d 

CLKEN 

(231 lQ 

(221 2Q 

(211 3Q 

(201 4Q 

(191 50 

(181 6Q 

(171 7Q 

(161 SQ 

(151 9Q 
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SN54AS823, SN54AS824, SN74AS823, SN74AS824 
9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............. .'................................................ 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS823, SN54AS824 . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS823, SN74AS824 ................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS823 SN74AS823 

SN54AS824 SN74AS824 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -24 -24 mA 

10L Low-level output current 32 48 mA 

eLR low 5 4 
tw Pulse duration 

eLK high or low 9 8 
ns 

ern inactive 8 8 

tsu 
Setup time 

Data 7 6 ns 
before eLK! 

eLKEN high or low 7 6 

th Hold time, CLKEN or data after eLK! 0 0 ns 

'fA Operating free-air temperature -55 125 0 70 °e 

l> en 
(") 
::;' 
n c 
~' 
(I) electrical characteristics over recommended operating free-air temperature range (unless otherwise 

noted) 

SN54AS823 SN74AS823 

PARAMETER TEST CONDITIONS SN54AS824 SN74AS824 UNIT 
MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18mA -1.2 -1.2 V 

vee - 4.5 V to 5.5 V, 10H - 2 mA Vec- 2 Vcc- 2 

VOH Vee - 4.5 V, 10H - -15 mA 2.4 3.2 2.4 3.2 V 

Vee = 4.5 V. 10H = -24 mA 2 2 

VOL 
Vee - 4.5 V, 10L - 32 mA 0.3 0.5 

Vee - 4.5 V. 10L - 48 mA 0.35 
V 

0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 ~A 

10ZL vee - 5.5 v, Va - 0.4 V -50 -50 ~A 

II Vee - 5.5 V. VI - 7 V 0.1 0.1 mA 

IIH Vee - .5.5 V, VI - 2.7 V 20 20 ~A 

IlL Vee - 5.5 V, VI - 0.4 V -0.5 -0.5 mA 

10' Vee - 5.5 V. Vo - 2.25 V -30 -112 -30 -112 mA 

Outputs high 49 80 49 80 

'AS823 Vee = 5.5 V Outputs low 61 100 61 100 mA 

Ice 
Outputs disabled 64 103 64 103 

Outputs high 49 80 49 80 

'AS824 Vee = 5.5 V Outputs low 61 100 61 100 mA 

Outputs disabled 64 103 64 103 

tAli typical values are at Vee = 5 V. TA = 25°C. 
iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS823. SN54AS824. SN74AS823. SN74AS824 
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc - 4.5 V 10 5.5 V, . 
CL - 50 pF, 

R1 - 500 Il; 

FROM TO R2 - 500 Il, 
PARAMETER UNIT 

(lNPUTI (OUTPUTI TA - MIN 10 MAX 

SN54AS823 SN74AS823 

SN54AS824 SN74AS824 

MIN MAX MIN MAX 

IpLH 3.5 9 3.5 7.5 
CLK Any Q ns 

tpHL 3.5 12 3.5 11 

IpHL CLR Any Q 3.5 14 3.5 13 ns 

tpZH 
OC 

4 12 4 11 
Any Q ns 

IpZL 4 13 4 12 

tpHZ 
OC 

2 10 2 8 
Any Q ns 

tpLZ 2 10 2 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

EJ 
U) 

.~ 
:::J 
(J ... 

U 
en « 
"C 
I: 

'" en 
...J « 

TEXAS • 
INSTRUMENTS 

2-641 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



II 

2-642 



SN54AS825, SN54AS826 
SN74AS825, SN74AS826 

8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

• Functionally Equivalent to AMD's AM29825 
and AM29826 

• Improved IOH Specifications 

• Multiple Output Enables Allow Multiuser 
Control of the Interface 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Buffered Control Inputs to Reduce DC 
Loading Effect 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing multiuser 
registers, 110 ports, bidirectional bus drivers, and 
working registers. 

With the clock enable (CLKEN) low, the eight D
type edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs, The 'AS825 has non
inverting D inputs and the' AS826 has inverting 
D inputs, Taking theCLR input low causes 
the 'eight Q outputs to go low independently of 
the clock. 

Multiuser buffered output-control inputs (OC1, 
OC2, and OC3) can be used to place the eight 
outputs in either a normal logic state (high or low 
level) or a high-impedance state, In the high
impedance state the outputs neither load nor 
drive the bus lines significantly. The high
impedance state and increased drive provide the 
capability to drive the bus lines in a bus
organized system without need for interface or 
pull-up components, The output controls do not 
affect the internal operation of the flip-flops. Old 
data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state. 

02825, JUNE 1984-REVISEO JANUARY 1986 

SN54AS825 ... JT PACKAGE 
SN74AS825 ... OW OR NT PACKAGE 

(TOP VIEW) 

OC1 2. VCC 
OC2 23 OC3 

10 3 22 10 
20 2' 20 
3D 20 30 
4D 6 ,. 40 
50 7 '0 50 
60 17 60 
70 '6 70 
80 '0 ,. 80 

ClR " ,. CDffij 

GNO '2 13 ClK 

SN54AS825 ... FK PACKAGE 
SN74AS825 ... FN PACKAGE 

20 g. 
3D Q6 
40 g7 
NC go 
50 g. 
6D g10 
70 pt1 

(TOP VIEW) 

• 3 2 1 282726 

12131415161718 

°la: ° U "'Iz d oo-'zz...Jwoo 
Uc;l 0:5 

U 

2. 20 

2' 30 

" 40 
22 NC 

2' 50 
20 60 ,. 70 

SN54AS826 .• ' JT PACKAGE 
SN74AS826 , .. OW OR NT PACKAGE 

(TOP VIEW) 

OC1 VCC 
OC2 OC3 

1D 3 10 
2D 20 
3D 30 ,. 40 

'0 50 
6D 17 60 
7D '6 70 
8D '0 ,. 80 

a:R " ,. ClKEN 
GNo '2 13 ClK 

SN54AS826 , . , FK PACKAGE 
SN74AS826 ... FN PACKAGE 

(TOP VIEW) 

20 • 
3D 6 

4D 7 

NC B 
50 9 
6D 10 
70 11 

4321282726 

12 131415161718 

O,a:OU"'IZd OO....lzz-lWQ) 
Ue" u~ 

U 

2. 20 

2' 30 
23 40 
22 NC 

2' 50 
20 60 ,. 70 

NC - No internal connection 

Copyright © 1984. Texas Instruments Incorporated 
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SN54AS825, SN54AS826, SN74AS825, SN74AS826 
8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

The SN54AS' family is characterized for operation over the full military temperature range of - 55 DC to 
125°e. The SN74AS' family is characterized for operation from ODC to 70 oe. 

'ASB25 FUNCTION TABLE 

INPUTS OUTPUT 

oc· ru ClKEN ClK 0 

L L X X X 

L H L t H 

L H L t L 

L H H X X 

H X X X X 

~C' = H if any of DCl, OC2, or OC3 are high. 

DC' = l if a" of DC1. OC2, and DC3 are low. 

'AS825 logic symbol t 

Dcl 

Oc2 
OC3 

ClR 

CLKEN 
ClK 

10 
(22) 10 

20 
(21) 

20 

3D 
(5) (20) 30 

40 
(6) (19) 

40 

50 
(7) (18) 

50 

60 
(8) (17) 

60 
70 

(9) (16) 
70 

80 
(10) (15) 

80 

a 
L 

H 

L 

00 
Z 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers are for OW. JT. and NT packages. 

'AS825 logic diagram (positive logic) 

OC1 
(1) 

OC2 
(2) 

OC3 
(23) 

ClR 
CiJ<'Eiii 

(22) 10 

20~ (21) 20 

3D (5) (20) 30 

40 (6) (19) 40 

50 (7) (18) 50 

60 (8) (17) 60 

70 (9) (16) 70 

80 (10) (15) 80 
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SN54AS826, SN74AS826 
8·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 

'ASB26 FUNCTION TABLE 'AS826 logic diagram (positive logic) 

INPUTS OUTPUT 

OC· CLR CLKEN CLK D Q 

L L X X X L 

L H l t H L 

L H L t L H 

L H H X X 00 
H X X X X Z 

OC' = H if any of DC1, OC2, or OC3 are high. 

~C' = L if all of OC1, OC2, and OC3 are low. (221 
10 

'AS826 logic symbol t 

OCl 
20_(4_1_ ~20 

Oc2 EN 
OC3 

3D (51 m (201 
30 

CLi<Eiii 
elK 

(221 10 40 (61 1191 
40 10 A 

20 
(211 20 

30 1201 30 

40 1191 40 50 
(71 (181 

50 
50 (71 (181 50 

60 (81 (111 60 

70 191 (161 70 181 (111 
80 

(101 (151 80 60 60 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 and 
70 

(91 (161 
IEC Publication 617-12 70 

80 (101 (151 
80 

Pin numbers shown are for DW, JT, and NT packages. 
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SN54AS825, SN54AS826, SN74AS825, SN74AS826 
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ......................................... '. . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: 

SN54AS825, SN54AS826 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55 °e to 125 °e 
SN74AS825, SN74AS826 ..................................... ooe to 70 0 e 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 to 1 50 °e 

recommended operating conditions 

SN54AS825 SN74AS825 

SN54AS826 SN74AS826 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -24 -24 mA 

10l Low-level output current 32 48 mA 

elR low 5 4 
tw Pulse duration 

elK high or low 9 8 
ns 

elR inactive 8 8 

tsu Setup time before elK! Data 7 6 ns 

elKEN high or low 7 6 

th Hold time, elKEN or data after elKt 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless ,otherwise 
noted) 

SN54AS825 SN74AS825 

SN54AS826 
PARAMETER TEST CONDITIONS 

Typt MIN MAX 

SN74AS826 

MIN Typt MAX 
UNIT 

VIK Vee - 4.5 V, II - -18mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, 10H = -2 mA VCC- 2 VCC-2 

VOH Vee - 4.5 V, 10H - -15 mA 2.4 3.2 2.4 3.2 V 

Vee = 4.5 V, 10H = -24 mA 2 2 

Vee = 4.5 V, 10l = 32 mA 0.3 0.5 
VOL V 

Vee - 4.5 V. _ 10l - 48 mA 0.35 0.5 

10ZH Vee = 5.5 V. Vo = 2.7 V 50 50 ~A 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 ~A 

III vee = 5.5 V. VI = 0.4 V -0.5 -0.5 mA 

10; ,Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 45 73 45 73 

'AS825 Vee = 5.5 V Outputs low 56 90 56 90 mA 

Outputs disabled 59 95 59 95 
lee 

Outputs high 45 73 45 73 

'AS826 Vee = 5.5 V Outputs low 56 90 56 90 mA 

Outputs disabled 59 95 59 95 

t All typical values are at Vee = 5 V, TA = 25°e. 
:t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS825. SN54AS826. SN74AS825. SN74AS826 
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

switching characteristics (see Note 11 

Vcc ~ 4.5 V to 5.5 V. 

CL ~ 50 pF. 

R1 ~ 500 n. 
FROM TO R2 ~ 500 n. 

UNIT PARAMETER 
(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54AS825 SN74AS825 

SN54AS826 SN74AS826 

MIN MAX MIN MAX 

tpLH 3.5 9 3.5 7.5 
CLK Any Q ns 

tPHL 3.5 11.5 3.5 11 

tpHL CLR Any Q 3.5 14 3.5 13 ns 

tpZH 
OC 

4 12 4 11 
Any Q 

12 
ns 

tpZL 4 13 4 

tPHZ OC 
2 10 2 8 

Any Q ns 
tpLZ 2 10 2 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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PRODUCT 
PREVIEW 

SN54ALS832A. SN54AS832B. SN74ALS832A. SN74AS832B 
HEX 2·INPUT OR DRIVERS 

• High Capacitive Drive Capability 

• 'ALS832A has Typical Delay Time of 4,8 ns 
(CL = 50 pF) and Typical Power Dissipation 
of 4.5 mW per Gate 

• 'AS832B has Typical Delay Time of 3.2 ns 
(CL = 50 pF) and Typical Power Dissipation 
of Less than 13 mW per Gate 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
OR drivers. They perform the Boolean 
functions Y = A + B or Y = A'S in positive logic, 

The SN54ALS832A and SN54AS832B affi 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS832A and SN74AS832B are 
characterized for operation from 0 °e to 70°C. 

FUNCTION TABLE (each driver) 

INPUTS OUTPUT 

A B Y 

H X H 

X H H 

L L L 

logic symbol t 

lA 
(1) 

;;>1[> (3) lY 
18 

(2) 

2A 
(4) 

(S) 
(5) 2Y 

28 

3A 
(7) 

(9) 
(8) 3Y 

38 

4A 
(12) 

(11) 4Y 
48 

(13) 

5A 
(15) 

(14) 5Y 
58 

(16) 

SA 
(18) 

(17) 6Y 
68 

(19) 

t This symbol is in accordance with ANSIIIEEE Std 91 1984 and 
lEe Publication 617-12. 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54ALS832A, SN54AS8328 ... J PACKAGE 
SN74ALS832A, SN74AS8328 . , . OW OR N PACKAGE 

(TOP VIEW) 

1A Vee 
18 68 
1Y 6A 
2A 6Y 
28 56 
2Y 5A 
3A 5Y 
38 48 
3Y 4A 

GND 4Y 

SN54ALS832A. SN54AS8328 , , . FK PACKAGE 

(TOP VIEW) 

2A 4 

28 5 

2Y 6 

3A 7 

38 8 

U 
>- OJ ~ U OJ 

~>'" 

3 1 2019 

9 ,0",2,3 

>-0 >-~OJ (')z q-q-q-
t:) 

'8 6A 
17 6Y 
,6 58 
,5 5A 
,4 5Y 

logic diagram (positive logic) 

lA =D-1Y 18 

2A =D-2Y 28 

3A =D- 3Y 3B 

4A =D- 4Y 48 

5A =D- 5Y 58 

SA =D- 6Y 68 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALS832A, SN74ALS832A 
HEX 2·INPUT OR DRIVERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ....................................................... " 7 V 
Input voltage .............................................................. 7 V 
Opera~ing free-air temperature range: SN54ALS832A ..................... - 55°C to 125°C 

SN74ALS832A . . . . .. . . . . . . . . . . . . . . . . . . .. °e to 70°C 
Storage temperature range ......................................... - 65. °e to 150°C 

recommended operating conditions 

SN54ALSB32A SN74ALSB32A 
MIN NOM MAX MIN NOM MAX 

UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 O.B V 

10H High-level output current -12 -15 mA 

10L Low-level output current 12 24 mA 

TA Operating free-air temperature 55 125 a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAME~ER TEST CONDITIONS 
SN54ALSB32A SN74ALSB32A 

UNIT 
MIN Typt MAX MIN TYpt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vec- 2 Vce- 2 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee - 4.5 V, 10H - -12 mA 2 

Vee = 4.5 V, IOH = -15 mA 2 

Vee - 4.5 V, 10L - 12 mA . 0.25 0.4 0.25 0.4 
VOL V 

Vee - 4.5 V, IOL - 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL Vee = 5.5 v, VI = 0.4 V -0.1 -0.1 mA 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 4.5 V 6 9 6 9 mA 

leeL Vee = 5.5 V, VI = a V 9.5 16 9.5 16 mA 

tAli typical values are at Vee = 5 V, TA = 25°e 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output cl,lrrent, lOS. 

switching characteristics (see note 1) 

Vce - 5 V, Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, CL - 50 pF, 
FROM TO RL - 5000, RL-5000 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA - 25°C TA = MIN to MAX 

'ALS832A SN54ALS832A SN74ALS832A 

TYP MIN MAX MIN MAX 

tpLH 6 2 11 2 9 
A or B Y ns 

tpHL 4 1 10 1 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS832B. SN74AS832B 
HEX 2-INPUT OR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS832B ...................... - 55 DC to 125 DC 

SN74AS832B . . . . . . . . . . . . . . . . . . . . . . . . . .. DC to 70 De 
Storage temperature range ......................................... - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS832B SN74AS832B 

MIN NOM 
UNIT 

MAX MIN NOM MAX 

Vee Supply vDltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 mA 

10L Low-level output current 40 48 mA 

TA Operating free-air temperature 55 125 0 70 °e 

I 
U) 
.~ 
::::J 
(,) ... 

electrical characteristics over recommended operating free-air temperature range (unless otherwise U 
noted) Ul 

PARAMETER TEST CONDITIONS 
SN54AS832B 

MIN TYpt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 

Vee - 4.5 V to 5.5 V. 10H - 2 mA Vee- 2 

Vee - 4.5 V. 10H - -3 mA 2.4 3.2 
VOH Vee = 4.5 V. -40 mA 2 10H = 

Vee - 4.5 V. 10H - 48 mA 

Vee - 4.5 V. 10L - 40 mA 0.25 0.5 
VOL 

Vee - 4.5 V. 10L - 48 mA 

II Vee - 5.5 V. VI - 7 V 0.1 

IH Vee = 5.5 V. VI - 2.7 V 20 

IlL Vee = 5.5 V. VI = 0.4 V -0.5 

10' Vee = 5.5 V. Vo = 2.25 V -50 -200 

leeH Vee - 5.5 V. VI - 4.5 V 11 17 

leCL Vee - 5.5 V. VI - 0 V 22 36 

tAli typical values are at Vee = 5 V. TA = 25°e 

SN74AS832B 

MIN Typt MAX 

-1.2 

Vee- 2 

2.4 3.2 

2 

0.35 0.5 

0.1 

20 

-0.5 

-50 -200 

11 17 

22 36 

UNIT 

V 

V 

V 

mA 

~A 

mA 

mA 

mA 

mA 

<C 
"C 
s:: 
CO 

Ul 
..J 
<C 

:i:The output conditions have been chosen to produce a current that-closely approximates one half of the true short-circuit output current, lOS· 

switching characteristics (see note 1) 

VCC = 4.5 V to 5.5 V. 

Cl - 50 pF. 
FROM TO Rl-5000 

PARAMETER 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS832B SN74AS832B 

MIN 

tpLH 1 
A or B Y 

tpHL 1 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS841, SN54AS841, SN54ALS842, SN54AS842 
SN74ALS841, SN74AS841, SN74ALS842, SN74AS842 

10·81T BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

• 3·State Buffer· Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Provide Extra Bus Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages. Both Plastic and 
Ceramic Chip Carriers. and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 1 O-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The ten latches are transparent D-type. The 
'ALS841 and' AS841 have noninverting data (D) 
inputs. The' ALS842 and' AS842 have inverting 
i5 inputs. 

A buffered output control (OC) input can be used 
to place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control does not affect the internal 
operation of the latches. Old data can be retained 
or new data can be entered while the outputs 
are off. 

The -1 versions of the SN74ALS841 and 
SN74ALS842 parts are identical to the standard 
versions except that the recommended 
maximum 10L is increased to 48 milliamperes. 
There are no -1 versions of the SN54ALS841 
and SN54ALS842. 

02910. DECEMBER 19B3 - REVISED MAY 1986 

SN54AlS841, SN54AS841 ... JT PACKAGE 
SN74AlS841. SN74AS841 ... OW OR NT PACKAGE 

(TOP VIEW) 

oc 
10 

VCC 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

GND 

SN54AlS841. SN54AS841 ... FK PACKAGE 
SN74AlS841. SN74AS841 ... FN PACKAGE 

3D 5 
40 6 
50 ~ 7 
NC B 
60 9 
70 g 10 
80 '1 

(TOP VIEW) 
u 

~elg~~~2 

• 3 2 1 282726 

25 30 
2' 40 
23 50 
22 NC 
21 60 
20 7Q 

19 80 
1213 14 l;~g~ 

ocouuao 
mOZ2 om 
~'" ~ 

SN54AlS842. SN54AS842 ... JT PACKAGE 
SN74ALS842, SN74AS842 ... OW OR NT PACKAGE 

(TOP VIEW) 

oc 
15 

75 
85 

VcC 
10 
20 
30 
40 
50 
60 
70 
80 

95 10 

lOiS 11 
I. 

" 
90 
100 

GND 12 13 C 

SN54AlS842. SN54AS842 ... FK PACKAGE 
SN74AlS842. SN74AS842 ... FN PACKAGE 

35 5 

40 6 

50 7 

NC B 

(TOP VIEW) 
u 

1~191g ~ ~~ ~ 

4 3 2 1 2827 26 

65 9 

70 10 

25 30 

2'~ 40 
23 50 
22 NC 
21 60 
20 7Q 

aD 1t 19 80 

-~-~:;g~ 
Iglg ~ ~ u g g 

~'" ~ 

NC - No internal connection 
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SN54ALS841, SN54AS841, SN54ALS842, SN54AS842 
SN74ALS841, SN74AS841, SN74ALS842, SN74AS842 
10·81T BUS INTERFACED·TYPE LATCHES WITH 3·STATE OUTPUTS 

The SN54ALS841, SN54AS841, SN54ALS842, and SN54AS842 are characterized for operation over 
the full military temperature range of - 55°C to 125°C. The SN74ALS841, SN74AS841 , SN74ALS842, 
and SN74AS842 are characterized for operation from DoC to 70°C. 

FUNCTION TABLES 

• ALSB41 •• ASB41 • ALSB42 •• ASB42 

INPUTS OUTPUT • INPUTS OUTPUT 
oc C D 0 OC C D 0 
L H H H L H H L 
L H L L L H L H 
L L X 00 L L X 00 
H X X Z H X X Z 

'ALS841, 'AS841 logic symbol t 'ALS841, 'AS841 logic diagram (positive logic) 

oc 
c 

lD 

2D 

3D 

40 

50 

&0 

70 

80 

90 

100 

(7) 

(8) 

(9) 

(10) 

(11) 

(23) 10 

(22) 20 

(21) 30 

(20) 40 

(19) 50 

(lS) 60 

(17) 70 

(16) SO 

(15) 90 

(14) 100 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lee Publication 617-12. 

Pin numbers shown are for OW. JT. and NT packages. 
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SN54ALSB41, SN54AS841, SN54ALSB42, SN54ASB42 
SN74ALSB41, SN74ASB41, SN74ALSB42, SN74ASB42 

10-BIT BUS INTERFACE OoTYPE LATCHES WITH 3-STATE OUTPUTS 

'ALS842, 'AS842 logic symbol t 'ALS842, 'AS842 logic diagram (positive logic) 

Dc 
c 

10 

20 

3D 

40 

50 

60 

70 

80 

90 

100 

(23) 10 

(22) 20 

(21) 30 
(20) 

40 
(19) 

50 
(18) 

60 
(17) 

70 
(16) 

80 
(15) 

90 
(14) 

100 

t This symbol is in accordance with ANSI/IEEE Std 91·1984 and 
lEG Publication 617·1 2. 

Pin numbers shown are for OW, JT, and NT packages. 

(23) 
10 

10 
(2) 

(3) 
(22) 

20 
20 

3D 
(4) (21) 30 

(5) 
(20) 

40 
40 

50 
(6) 

(19) 
50 

so (7) 
(18) 60 

70 
(8) (17) 70 

80 
(9) (16) 80 

90 
(10) (15) 90 

100 
(11) 

(14) 100 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................. , , . , , .. , . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: 

SN54ALS841, SN54AS841,SN54ALS842, SN54AS842 ......... ,. -55°eto 125°e 
SN74ALS841, SN74AS841, SN74ALS842, SN74AS842 . . . . . . . . . . . . . .. ooe to 70 0 e 

Storage temperature range ....................................... ,. - 65 °e to 1 50 °e 
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SN54ALS841, SN74ALS841 
10·BITBUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS841 SN74ALS841 
MIN NOM MAX MIN NOM 

UNIT 
MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOl Low-level output current 
12 24 

48 t rnA 

tw Pulse duration, enable e high 25 20 ns 

tsu Setup time, data before enable el 16 10 ns 

th Hold time, data after enable el 7 5 ns 

TA Operating free-air temperature -55 125 0 70 °e 

tThe 48-mA limit applies only to the -1 versions and only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS841 SN74ALS841 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee - 4.5 V, II = -18mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA VCC- 2 VCC-2 

VOH Vee - 4.5 V, IOH - -1 rnA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 rnA 2.4 3.2 

Vee - 4.5 V, IOl - 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee - 4.5 V, IOl - 24 rnA 0.35 0.5 V 

Vee = 4.75 V, IOl = 48 rnA ( - 1 versionsl 0.36 0.6 

IOZH Vee = 5.5 V, Vo = 2.7V 20 20 ~A 

IOZl Vee - 5.5 V, Vo - 0.4 V -20 '-20 ~ 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI-2.7V 20 20 ~A 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 19 30 19 30 

lee Vee = 5.5 V L Outputs low 38 62 38 62 rnA 

I Outputs disabled 23 40 23 40 

;AII typical values are at Vee = 5 V, TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS841. SN74ALS841 
10-BIT BUS INTERFACE O-TYPE LATCHES WITH 3-STATE OUTPUTS 

• ALS841 switching characteristics (see Note 11 

Vcc - 5 V. Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. CL = 50 pF. 

FROM TO 
R1 = 500!J. R1 - 500!J. 

PARAMETER R2 = 500!J. R2 = 500!J. UNIT 
(INPUT) (OUTPUT) 

TA - 25°C TA - MIN to MAX 

SN54/74ALS841 SN54ALS841 SN74ALS841 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 

tpLH 8.5 11 2 15 2 13 
0 Q ns 

tPHL 8.5 11 2 15 2 13 

tpLH 14 18 7 25 7 21 
C Q ns 

tpHL 17 23 8 30 8 26 

tpZH DC 
7.5 10 2 14 2 12 

Q ns 
tpZL 7.5 10 2 14 2 12 

tpHZ DC 
6 8 2 12 2 10 

Q ns 
tpLZ 7 9 2 14 2 12 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS842, SN74ALS842 
10-BIT BUS INTERFACE O-TYPE LATCHES WITH 3-STJ.\TE OUTPUTS 

recommended operating conditions . 

SN54ALS842 SN74ALS842 

MIN NOM MIN NOM MAX 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,L Low-level input voltage 0.7 0.8 V 

IOH High-Jevel output current -1 -2.6 mA 

IOL low-level output current 
12 24 

48 t 
mA 

tw Pulse duration, enable e high 25 20 ns 

tsu Setup time, data before enable el 16 10 ns 

th Hold time, data after enable el 7 5 ns 

TA Operating free-air temperature -55 125 0 70 °e 

tThe 48-mA limit applies only to the -1 versions and only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS842 SN74ALS842 
PARAMETER TEST .CONDITIONS UNIT 

MIN Typt MAX MIN Typt MAX 

V,K Vee - 4.5 V, 1,--18mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH ~ -0.4 mA . Vcc- 2 VCC- 2 

VOH Vee ~ 4.5 V, IOH ~ -1 mA 2.4 3.3 V 

Vee - 4.5 V, IOH - -2.6 mA 2.4 3.2 

Vee ~ 4.5 V, IOL ~ 1~ mA 0.25 0.4 0.25 0.4 

VOL Vee - 4.5 V, IOL - 24 mA 0.35 0.5 V 

Vee - 4.75 V, IOL - 48 mA ( - 1 versionsl 0.35 0.5 

IOZH Vee ~ 5.5 V, VO~2.7V 20 20 ~A 

IOZL Vee - 5.5 V, Vo - 0.4 V -20 -20 ~A 

" 
Vee ~ 5.5 V, V, ~ 7 V 0.1 0.1 mA 

"H Vee ~ 5.5 V, V, ~ 2.7 V 20 20 ~A 

',L Vee - 5.5 V, V, - 0.4 V -0.1 -0.1 mA 

lo§ Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 mA 

I Outputs high 20 35 20 35 

lee Vee ~ 5.5 V I Outputs low 48 74 48 74 mA 

I Outputs disabled 27 44 27 44 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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SN54ALS842. SN74ALS842 
10·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

• ALS842 switching characteristics (see Note 1) 

Vcc - 5 V. Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. Cl = 50 pF. 

FROM TO 
R1 = 500 O. R1 - 500 O. 

PARAMETER R2 = 500 O. R2 = 500 O. UNIT 
(lNPUTI (OUTPUTI 

TA = 25°C TA - MIN to MAX 

'AlS842 SN54AlS842 SN74AlS842 

MIN TYP MAX. MIN MAX MIN MAX 

tplH 15 
11 15 4 22 4 18 

Q ns 
tpHL 8 11 3 17 3 13 

tpLH 17 23 8 31 8 27 
C Q ns 

tpHL 13 18 6 24 6 20 

tpZH OC 
8 10 

Q 
2 14 2 12 

ns 
tpZl 8 11 2 14 2 12 

tpHZ OC 
6 8 1 12 1 10 

Q ns 
tPLZ 7 9 2 14 2 12 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

II 

TEXAS • 
INSTRUMENTS 

2·659 

POST OFFICE BOX 655012 • DALLAS, TeXAS 75265 



• 

SN54AS841, SN54AS842 
SN74AS841, SN74AS842 
10·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS841 

SN54AS842 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

VIL Low-level input voltage 0.8 

IOH High-level output current -24 

10L Low-level output current 32 

tw Pulse duration, enable e high 5 

tsu Setup time, data before enable e~ 3.5 

th Hold time, data after enable e~ 3.5 

TA Operating free-air temperature -55 125 

SN74AS841 

SN74AS842 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-24 

48 

4 

2.5 

2.5 

0 70 

~ electrical characteristics over recommended operating free-air temperature range 
CJ) (unless otherwise noted) 
DI 
:::J 
C. 

l> 
CJ) 

C') 
:::;' 
(') 
C 
;::;: 
(II 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, 11=-18mA 

Vee = 4.5 V to 5.5 V, 10H = -2 rnA 

VOH Vee - 4.5 V, 10H - -15 mA 

Vee = 4.5 V, 10H = -24 rnA 

VOL 
Vee = 4.5 V, 10L = 32 rnA 

Vee = 4.5 V, 10L - 48 rnA 

10ZH Vee = 5.5 V, Vo = 2.7 V 

10ZL Vee - 5.5 V, Vo - 0.4 V 

II Vee = 5.5 V, VI = 7 V 

IIH Vee - 5.5 V, VI - 2.7 V 

IlL Vee - 5.5 V, VI - 0.4 V 

10' Vee = 5.5 V, Vo = 2.25 V 
Outputs high 

'AS841 Outputs low 

Outputs disabled 
lee Vee = 5.5 V 

Outputs high 

'AS842 Outputs low 

Outputs disabled 

t All typical values are at Vee = 5 V, TA = 25°e. 

SN54AS841 SN74AS841 

SN54AS842 SN74AS842 

MIN TYpt MAX MIN Typt MAX 

-1.2 -1.2 

VCC- 2 VCC-2 

2.4 3.2 2.4 3.2 

2 2 

0.25 0.5 

0.35 0.5 

50 50 

-50 -50 

0.1 0.1 

20 20 

-0.5 -0.5 

-30 -112 -30 -112 

36 60 36 60 

58 94 58 94 

56 92 56 92 

38 62 38 62 

60 97 60 97 

58 95 58 95 

UNIT 

V 

V 

V 
mA 

mA 

ns 

ns 

ns 

°e 

UNIT 

V 

V 

V 

~A 

~A 

rnA 

~A 

rnA 

rnA 

rnA 

+ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-
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SN54AS841, SN54AS842 
SN74AS841, SN74AS842 

10·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

'AS841 switching characteristics (see Note 1) 

Vee ~ 4.5 V to 5.5 V, 

el ~ 50 pF, 

R1 ~ 500 n, 
FROM TO 

R2 ~ 500 n, UNIT PARAMETER 
(INPUT) (OUTPUT) 

TA ~ MIN to MAX 

SN54AS841 SN74AS841 

MIN MAX MIN MAX 

tplH 1 8.5 1 6.5 
D Q ns 

tpHl 1 10 1 9 

tpLH 2 13 2 12 
C Q ns 

tpHL 2 13 2 12 

tpZH 
OC 

2 13.5 2 10.5 
Q ns 

tpZl 2 15 2 13.5 

tpHZ 
OC 

1 10 1 8 
Q ns 

tPlZ 1 10 1 8 

'AS842 switching characteristics (see Note 1) 

Vee ~ 4.5 V to 5.5 V, 

el ~ 50 pF, 

R1 ~ 500 n, 
FROM TO 

R2 ~ 500 n, UNIT PARAMETER 
(INPUT) (OUTPUT) 

TA ~ MIN to MAX 

SN54AS842 SN74AS842 

MIN MAX MIN MAX 

tpLH D 
1 11 1 8.5 

Q ns 
tpHL 1 10 1 9 

tpLH 
C 

2 
Q 

13 2 12 
ns 

tpHL 2 13 2 12 

tPZH 5C 
2 14.5 2 12 

Q ns 
tpZL 2 15 2 12.5 

tpHZ 
OC 

1 10 1 8 
Q ns 

tpLZ 1 10 1 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS843. SN54AS843. SN54ALS844. SN54AS844 
SN74ALS843. SN74AS843. SN74ALS844. SN74AS844 

9-BIT BUS INTERFACE D-TVPE LATCHES WITH 3-STATE OUTPUTS 

• 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Provide Extra Bus Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High Impedance 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The nine latches are transparent D-type. The 
'AlS843 and' AS843 have noninverting data (D) 
inputs. The' AlS844 and' AS844 have inverting 
D inputs. 

A buffered output control (OC) input can be used 
to place the nine outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the 
internal operation of the flip-flops. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The -1 versions of the SN74AlS843 and 
SN74AlS844 parts are identical to the standard 
versions except that the recommended 
maximum 10l is increased to 48 milliamperes. 
There are no -, versions of the SN54AlS843 
and SN54AlS844. 

02910. DECEMBER 1983 - REVISED MAY 19B6 

SN54ALS843. SN54AS843 ••• JT PACKAGE 
SN74ALS843. SN74AS843 ... DW OR NT PACKAGE 

(TOPVIEWI 

DE 
10 

10 
BO 
90 

CIA 11 

Vee 
10 
20 
30 
40 
50 
60 
10 
80 
90 
PRE 
c GNO 

SN54ALS843. SN54AS843 ... FK PACKAGE 
SN74ALS843. SN74AS843 ... FN PACKAGE 

(TOP VIEWI 

~ el~ ~ ~~ ~ 
-'t7'2 1 282726 

3D • 2. 3,0 
406 244Q 
507 2350 
NC If 

80 9 
22 NC 
21 60 

70 10 20 7Q 

80 11 19( 80 

~~~~ 161718 

SN54ALS844. SN54AS844 ••. JT PACKAGE 
SN74ALS844. SN74AS844 ... DW OR NT PACKAGE 

(TOP VIEW) 

DE vcc 
11:5 10 

20 

2' 30 
40 20 40 
50 ," 50 
60 7 '8 60 
70 17 70 
8D ,. 80 
90 10 ,. 90 

CIA " ,. PRE 
GNO '2 13 C 

SN54ALS844. SN54AS844 ... FK PACKAGE 
SN74ALS844. SN74AS844 ... FN PACKAGE 

(TOP VIEWI 
u 

1~lelg ~ ~S! ~ 

4321282726 

35 ] 5 25 30 
40 ~G 24 4Q 
50j7 2350 
NC 8 22~ NC 

SOD" 2'( SO 
70 P'0 20~ 7Q 
aDpl1 19[ 8G 

121314151617 18 

NC - No internal connection 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALS843. SN54AS843. SN54ALS844. SN54AS844 
SN74ALS843. SN74AS843. SN74ALS844. SN74AS844 
9·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

The SN54ALS843, SN54AS843, SN54ALS844, and SN54AS844 are characterized for operation over 
the full military temperature range of - 55°C to 125°C. The SN74ALS843, SN74AS843, SN74ALS844, 
and SN74AS844 are characterized for operation from ooe to 70°C. 

'ALSB43, 'ASB43 FUNCTION TABLE 'ALS843, 'AS843 logic diagram (positive logic) 

INPUTS OUTPUT DC (1) 

PRE CLR OC C 0 Q PRE ..:.;( 1~4)'---<I 
L X L X X H 

H L L X X L 

H H L H L L 

H H L H H H 

H H L L X QO 

X X H X X Z 10 (2) 

l> 'ALS843, 'AS843 logic symbol t 
ren 
Q) 
::::I 
Co 

l> en 
(") 
::;' 
(") 
c 
::+ 
(I) 

(23) 1Q 

(22) 2Q 

3D (41 (21) 30 

40 (5) (20) 4Q 

50 16) (19) 5Q 

60 17) (18) 60 

70 (8) (17) 7Q 

80 19) (16) 80 

90 (10) (15) 90 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 

20 (3) 

3D (4) 

40 (5) 

50-"(6"'-__ +-++-1 

60 (7) 

70 (8 

80 (9) 

90 (10) 
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SN54ALS843. SN54AS843. SN54ALS844. SN54AS844 
SN74ALS843. SN74AS843. SN74ALS844. SN74AS844 

9-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 

'AlSB44, 'ASB44 FUNCTION TABLE 

INPUTS OUTPUT 

PRE ClR OC C D Q 

L X L X X H 

H L L X X L 

H H L H L H 

H H L H H L 

H H L L X 00 
X X H X X Z 

'ALS844, 'AS844 logic symbol t 

(23) 10 

(22) 2Q 

12l) 30 

(20)4Q 

119) 50 

(18) 60 

(17) 70 

(16) 80 

(15) 90 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 

'ALS844, 'AS844 logic diagram (positive logic) 

oc 111 

PRE -,-,ll",-41'---<l 

10 121 

20 131 

3D 141 

40 151 

50 161 

60 171 

70 IBI 

80 191 1161 80 

90 1101 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .......... , , . . . . . . . . ..................... , . 7 V 
Input voltage ................ . . , . , . , . , . 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . .. . . . . . . . . . . 5,5 V 
Operating free-air temperature range: SN54ALS', SN54AS' .... , , , .. , . , . - 55 °e to 125 °e 

SN74ALS', SN74AS'. . . . . oDe to 70 0 e 
Storage temperature range .... . ........... , , . . . . . . . . . . . . - 65 °e to 150 °e 
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SN54ALS843, SN54ALS844 
SN74ALS843, SN74ALS844 
9-BIT BUS INTERFACE O-TYPE LATCHES WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS843 

SN54ALS844 

MIN NOM MAX 

Vee Supply voltage 4.5 5 55 

VIH High-level input voltage 2 

VIL Low-level input voltage O. 7 

IOH High-level output current -1 

IqL Low-level output current 
12 

Pulse duration 
I eLR or PRE low 40 

tw I e high 25 

tsu Setup time, data before enable el 16 

th Hold time, data after enable el 7 

TA Operating free-air temperature -55 125 

SN74ALS843 

SN74ALS844 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-2.6 

24 

48 t 
35 

20 

10 

5 

0 70 

r-en tThe 48-mA limit applies only to the-1 versions and only if Vee is maintained between 4.75 V and 5.25 V. 

UNIT 

V 

V 

V 

rnA 

mA 

ns 

ns 

ns 

°e 

I» 
::J electrical characteristic.s over recommended operating free-air temperature range (unless otherwise 
C. noted) 
~ en 
C') 
::;' 
(') 

.&: 
;::;: 
en 

PARAMETER 

VIK 

VOH 

VOL 

IOZH 

IOZL 
II 

IIH 

IlL 

lo§ 

'ALS843 

ICC 

'ALS844 

TEST CONDITIONS 

Vee - 4.5 V, II = -18 mA 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA 

Vee - 4.5 V, IOH - -1 mA 

Vee - 4.5'V, IOH - -2.6 mA 

Vee = 4.5 V, IOL = 12 mA 

Vee - 4.5 V, IOL = 24 mA 

Vee = 4.75 V, IOL = 48 mA ( - 1 versions) 

Vee - 5.5 V, Vo - 2.7 V 

Vee - 5.5 V, Vo - 0.4 V 
Vee = 5.5 V, VI = 7 V 

Vee - 5.5 V, VI - 2.7 V 

Vee - 5.5 V, VI = 0.4 V 

Vee = 5.5 V, Vo = 2.25 V 

Outputs high 

Outputs low 
Outputs disabled 

Vee = 5.5 V 
Outputs high 

Outputs low 

Outputs disabled 

SN54ALS843 SN74ALS843 

SN54ALS844 SN74ALS844 UNIT 

MIN TYP~ MAX MIN TYP; MAX 

-1.2 -1.2 V 

VCc- 2 VCC-2 

2.4 .3.3 V 

2.4 3.2 

0.25 0.4 0.25 0.4 

0.35 0.5 V 

0.35 0.5 

20 20 J.tA 
-20 -20 J.tA 
0.1 0.1 mA 

20 20 J.tA 
-0.1 -0.1 mA 

-30 -112 -30 -112 rnA 

21 36 21 36 

41 67 41 67 

25 42 25 42 

21 36 21 36 
rnA 

41 72 41 72 

28 48 28 48 

;AII typical values are at Vee = 5 V, TA= 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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SN54ALS843, SN54ALS844 
SN74ALS843, SN74ALS844 

9-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 

'ALS843 switching characteristics (see Note 1) 

Vee = 5 V. Vee = 4.5 V to 5.5 V. 

CL = 50 pF. eL = 50 pF. 

FROM TO 
R1 = 500 n. R1 = 500 n. 

PARAMETER R2 = 500 n. R2 = 500 n. UNIT 
(INPUT' (OUTPUT! 

TA = 25°e TA = MIN to MAX 

'ALS843 SN54ALS843 SN74ALS843 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 7 11 2 15 2 13 
D Q ns 

tpHL 11 15 4 20 4 18 

tpLH 
C 

12 18 5 25 5 21 
Q ns 

tpHL 16 23 8 30 8 26 

tpLH 
PRE 

13 19 5 25 5 22 
Q ns 

tpHL 19 26 4 35 6 30 

tpLH 
CLR 

19 26 4 35 6 30 
Q ns 

tpHL 14 21 6 27 6 23 

tpZH 
OC 

7 10 2 14 2 12 
Q ns 

tpZL 9 12 4 16 4 14 

tpHZ 
OC 

6 9 2 12 2 10 
Q ns 

tPLZ 7 10 2 14 2 12 

'ALS844 switching characteristics (see Note 1) 

Vee - 5 v. Vee - 4.5 V to 5.5 V. 

eL = 50 pF. eL = 50 pF. 

FROM TO 
R1 = 500 n. R1 = 500 n. 

PARAMETER R2 = 500 n. R2 = 500 n. UNIT 
(INPUT' (OUTPUT' 

TA = 25°C TA = MIN to MAX 

'ALS844 SN54ALS844 SN74ALS844 

MIN TYP MAX MIN MAX MIN MAX 

tpLH D 
11 16 4 22 4 20 

Q ns 
tpHL 9 13 3 17 3 15 

tpLH 17 24 8 32 8 29 
C Q ns 

tpHL 14 19 6 26 6 22 

tpLH 
PRE 

13 19 5 25 5 22 
Q ns 

tpHL 19 26 4 35 6 30 

tpLH 
CLR 

19 26 4 35 6 30 
Q ns 

tpHL 16 23 8 29 8 25 

tpZH 
OC 

10 15 2 19 4 17 
Q ns 

tpZL 12 18 3 22 5 20 

tpHZ 
DC 

7 10 1 12 1 11 
Q ns 

tpLZ 5 9 1 14 1 12 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS843, SN54AS844 
SN74AS843, SN74AS844 
9-01Y OUS INTERFACE O-TYPE LATCHES WITH· 3-STATE OUTPUTS 

recommended operating conditions 

SN54AS843 

SN54AS844 

MIN NOM MAX 

Vee Supply voltagll 4.5 5 55 

VIH High-level input voltage 2 

Vil low-level input voltage 0.8 

10H High-level output current -24 

10l Low-level output current 32 

tw Pulse duration. enable' e high I elR or PRE low 5 

I e high 5 

tsu Setup time, data before enable e~ 3.5 

th Hold time, data after enable e~ 3.5 

I PRE 17 
tr Recovery time I elR 16 

TA Operating free-air temperature -55 125 

SN74AS843 

SN74AS844 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-24 mA 

48 mA 

4 

4 
ns 

2.5 ns 

2.5 ns 

15 

14 
ns 

0 70 °e 

Q) 
::l electrical characteristics over recommended operating free-air temperature range (unless otherwise 
Co noted) 
l> 
C/) 

o 
::;' 
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en 

PARAMETER 

VIK 

VOH 

VOL 

10ZH 

10Zl 

II 

IIH 

III 

10* 

'AS843 

lee 

'AS844 

TEST CONDITIONS 

Vee = 4.5 V, 11= -18 mA 

Vee = 4.5 V, 10H = -2 mA 

Vee = 4.5 V, 10H = -15 mA 

Vee = 4.5 V, 10H = -24 mA 

Vee = 4.5 V, 10l = 32 mA 

Vee = 4.5 V, 10l = 48 mA 

Vee = 5.5 V, Vo = 2.7 V 

Vee = 5.5 V, Vo = 0.4 V 

Vee = 5.5 V, VI = 7 V 

Vee = 5.5 V, VI = 2.7 V 

Vee = 5.5 V, VI = 0.4 V 

Vee = 5.5 V, Vo = 2.25 V 

Outputs high 

Outputs low 

Outputs disabled 
Vee = 5.5 V, 

Outputs high 

Outputs low 

Outputs disabled 

t All typical values are at Vee = 5 V, TA = 25°e. 

SN54AS843 SN74AS843 

SN54AS844 SN74AS844 UNIT 

MIN Typt MAX MIN Typt MAX 

-1.2 -1.2 V 

VCC- 2 VCC-2 

2.4 3.2 2.4 3.2 V 

2 2 

0.25 0.5 
V 

0.35 0.5 

50 50 I'A 

-50 -50 I'A 

0.1 0.1 mA 

20 20 I'A 

-0.5 -0.5 mA 

-30 -112 -30 -112 mA 

37 62 37 62 

56 92 56 92 

56 92 56 92 
mA 

39 64 39 64 

58 95 58 95 

58 95 58 95 

:tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 'as. 
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SN54AS843, SN54AS844 
SN74AS843, SN74AS844 

9·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

• AS843 switching characteristics (see Note 1.1 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

TO 
R1 = 500 Il. 

FROM 
R2 = 500 Il. UNIT PARAMETER 

(INPUT! (OUTPUT! 
TA = MIN to MAX 

SN54AS843 SN74AS843 

MIN MAX MIN MAX 

tpLH 1 8.5 1 6.5 
D Q 

9 
ns 

tpHL 1 10 1 

tpLH 2 13 2 12 
C D ns 

tpHL 2 13 2 12 

tpLH PRE Q 2 12 2 10 ns 

tpHL CLR Q 2 14 2 13 ns 

tpZH 5C 2 13.5 2 10.5 
Q 

2 
ns 

tpZL 2 15 13.5 

tpHZ 5C 1 10 1 8 
Q ns 

tpLZ 1 10 1 8 

• AS844 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 D. 

PARAMETER R2 = 500 D. UNIT 
(INPUT! (OUTPUT) 

TA = MIN to MAX 

SN54AS844 SN74AS844 

MIN MAX MIN MAX 

tpLH 
D Q 

1 11 1 8.5 

tpHL 1 11 1 10 
ns 

tpLH 
C D 

2 14 2 12.5 
ns 

tpHL 2 14 2 13 

tpLH PRE Q 2 12 2 10 ns 

tpHL CLR Q 2 14.5 2 13.5 ns 

tpZH 5C 2 14.5 2 12 
Q ns 

tpZL 2 15 2 13.5 

tPHZ DC Q 
1 10 1 8 

ns 
tpLZ 1 10 1 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS845, SN54AS845, SN54ALS846, SN54AS846 
SN74ALS845, SN74AS845, SN74ALS846, SN74AS846 

8-BIT BUS INTERFACE O-TYPE LATCHES WITH 3-STATE OUTPUTS 

• 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Provides Extra Bus Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments auality and 
Reliability 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches are transparent Ootype. The 
'ALS845 and' AS845 have noninverting data (0) 
inputs. The' ALS846 and' AS846 have inverting 
5 inputs. Since CLR and PRE are independent of 
the clock, taking the CLR input low will cause 
the eight Q outputs to go low. Taking the PRE 
input low will cause the eight Q outputs to go 
high. When both PRE and CLR are taken low, the 
outputs will follow the preset condition. 

The buffered output control inputs (OC1, OC2, 
and OC3) can be used to place the eight outputs 
in either a normal logic state (high or low levels) 
or a high-impedance state. In the high
impedance state, the outputs neither load nor 
drive the bus lines significantly, The high
impedance state and increased drive provide the 
capability to drive the bus lines in a bus
organized system without need for interface or 
pull-up components. The output controls do not 
affect the internal operation of the latches. Old 
data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state, 

D2825, DECEM8ER 1983-REVISED APRIL 1986 

SN54ALS845. SN54AS845 ... JT PACKAGE 
SN74ALS845, SN74AS845 ... ow OR NT PACKAGE 

(TOP VIEW) 

30 
40 

·50 50 
60 60 
70 70 
80 80 

PRE 
GND C 

SN54ALS845. SN54AS845 ... FK PACKAGE 
SN74ALS845. SN74AS845 ... FN PACKAGE 

2D 5 
3D 6 
4D 
NC 
5D 9 
6D 10 

70 " 

ITOP VIEW) 

"I[llu u t318 d .... ooz>o .... 

12131415 161718 

SN54ALS846. SN54AS846 ... JT PACKAGE 
SN74ALS846. SN74AS846 ... OW OR NT PACKAGE 

(TOP VIEW) 

OC1 vcc 
OC3 
10 

2D 20 
3D 30 

40 
50 

6D 60 
7D 70 
8D 80 

CLR "PRE 
GND 

SN54ALS846, SN54AS846 ... FK PACKAGE 
SN74ALS846, SN74AS846 ... FN PACKAGE 

(TOP VIEW) 

l"I[llu u ~18 d .-ooz>o .... 

432'1'282728 
25 25~ 20 
3D 2~~ 30 
40 7 23( 40 
NCB nNe 
50 9 

6iS 10 
i5 11 

121314151617 18 

21 50 
20 60 
19 7Q 

NC - No internal connection 

Copyright © '983, Texas Instruments Incorporated 
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SN54ALSB45, SN54AS845, SN54ALS846, SN54AS846 
SN74ALSB45, SN74AS845, SN74ALS846, SN74AS846 
8·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

The -, versions of the SN74ALS845 and SN74ALS846 parts are identical to the standard versions except 
that the recommended maximum IOL is increased to 48 milliamperes. There are no -, versions of the 
SN54ALS845 and SN54ALS846. 

The SN54ALS845, SN54AS845, SN54ALS846, and SN54AS846 are characterized for operation o~er 
the full military temperature range of - 55°C to 125°C. The SN74ALS845, SN74AS845, SN74ALS846, 
and SN74AS846 are characterized for operation from OOC to 70°C. 

FUNCTION TABLES 

• ALS845 •• AS845 ·ALS846. 'AS846 

INPUTS OUTPUT INPUTS OUTPUT 

PRE CLR OCI OC2 OC3 C 0 Q PRE CLR OCI Oe2 OC3 C 0 Q 

L H L L L X X H L H L L L x X H 

H L L L L x x L H L L L L x X L 

L L L L L X X H L L L L L X X H 

H H L L L H L L H H L L L H L H 

H H L L L H H H H H L L L H H L 

H H L L L L X Qo H H L L L L X QO 

X X X X H X X Z X X X X H X X Z 
X X X H x X X Z X X X H X X X Z 
X X H X X X X Z X X H X X X X Z 

(') logic symbols t 
=i' n . ALS845 •• AS845 
c: 
::+ 
CII 

10 {31 

20 {41 

3D (51 

40 (6) 

50 (7) 

60 {BI 

70 {91 

BO {101 

EN 

{221 1Q 

{211 2Q 

(201 3Q 
(191 4Q 

(lBI 5Q 

(111 6Q 
{161 7Q 

(151 SQ 

tThese symbols are in accordance with ANSI/IEEE Std 91-19B4 
and lEe Publication 617·12. 

Pin numbers shown are for OW, JT. and NT packages. 
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{221 1Q 

(211 2Q 

(201 3Q 
(191 4Q 

{1BI 5Q 

. (171 6Q 

(161 7Q 

(15) BQ 



SN54ALS845. SN54AS845. SN54ALS846. SN54AS846 
SN74ALS845. SN74AS845. SN74ALS846. SN74AS846 

8-BIT BUS INTERFACE OoTYPE LATCHES WITH 3-STATE OUTPUTS 

logic diagrams (positive logic) 

'ALS845, 'AS845 

10 (3) 

20 (4) 

30 (5) 

40 (6) 

50 (7) 

60 (8) 

70 (9) 

80 (10) 

(22) 10 

(21) 20 

(20) 30 

(19) 40 

(18) 50 

(17) 
60 

(16) 
70 

115) 
80 

Pin numbers shown are for DW, JT, and NT packages. 

'ALS846, 'AS846 

OCl ,,11,,) ____ --, 

OC2~12=)~ ____ -g 
OC3 ,-=12:=3,--) _~_--' 

PRE~ 
C (13) 

10 .:.:(3,,-) ---+-t~ 122) 10 

20 14) (21) 20 

3D (5) (20) 30 

- (6) 
40- (19) 40 

50 (7) 118) 50 

60 (8) 117) 
60 

70 (9) 116)70 

80(10) 115) 
80 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: 

SN54ALS845, SN54AS845, SN54ALS846, SN54AS846 . . . . . . . . . . . . . .. - 55 °e to 125 °e 
SN74ALS845, SN74AS845, SN74ALS846, SN74AS846 ................. -ooe to 70 0 e 

Storage temperature range ......................................... - 65 °C to 150 °e 
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SN54ALS845, SN74ALS845 
8-BIT BUS INTERFACE D-TVPE LATCHES WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS845 SN74ALS845 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 
12 24 

48 t 
mA 

Pulse duration I eLR or PRE low 40 35 
tw 

I e high 25 20 
ns 

tsu Setup time, data before enable el 16 10 ns 

th Hold time, data after enable el 7 5 ns 

TA Operating free-air temperat\-lre -55 125 0 70 De 

tThe extended limit applies only if Vee is maintained between 4.75 V and 5.25 V. The 48 mA limit applies for SN74ALS845-1 only. 

electrical characteristics over recomn:'lended operating free-air temperature range (unless otherwise 
noted) 

TEST CONDITIONS 
SN54ALS845 SN74ALS845 

PARAMETER 
TYP* TYP* 

UNIT 
MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II = -18mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - -0.4 mA Vcc- 2 Vcc- 2 

VOH Vee - 4.5 V, IOH ~ -1 mA 2.4 3.3 V 

Vee ~ 4.5 V, IOH ~ -2.6 mA 2.4 3.2 

Vee - 4.5 V, IOl - 12 mA 0.25 0.4 0.25 0.4 

VOL Vee- 4.5 V, IOl - 24 mA V 

(lOl ~ 48 mA for -1 versions) 
0.35 0.5 

IOZH Vee - 5.5 V, Vo - 2.7 V 20 20 ~A 

IOZl Vee ~ 5.5 V, Vo ~ 0.4 V -20 -20 ~A 

II Vee ~ 5.5 V, VI ~7V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2,7 V 20 20 ~A 

III Vee - 5.5 V, VI ~ 0.4 V -0.1 -0.1 mA 

lo§ Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 mA 

I Outputs high 21 36 21 36 

lee· Vee = 5.5 V I Outputs low 41 67 41 67 mA 

J Outputs disabled 25 42 25 42 

*AII typical values are at Vee ~ 5 V, TA ~ 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit ~utput current, lOS. 
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SN54ALS845. SN74ALS845 
8·BIT BUS INTERFACE O·TVPE LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vec = 5 v. Vee = 4.5 V to 5.5 V. 

CL = 50 pF. CL - 50 pF. 

FROM TO 
R1 - 500 n. R' = 500 n. 

PARAMETER R2 = 500 n. R2 = 500 n. UNIT 
(INPUT) (OUTPUT) 

TA = 25°e TA = MIN to MAX 

'ALS845 SN54ALS845 SN74ALS845 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 7 11 2 15 2 13 
D Q ns 

tpHL 11 15 4 20 4 18 

tpLH 12 18 5 25 5 21 
C Q ns 

tpHL 16 23 8 30 8 26 

tPLH PRE Q 
13 19 5 25 6 22 ns 

tpHL 19 26 4 35 6 30 ns 

tpLH 
CLR 

19 26 4 35 6 30 ns 
Q 

tpHL 16 22 6 28 6 24 ns 

tpZH 
DC 

9 14 2 18 3 16 
Q ns 

tpZL 12 17 4 20 5 18 

tpHZ 
DC 

4 9 1 12 1 11 
Q ns 

tpLZ 6 11 2 14 2 12 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS846, SN74ALS846 
8-BIT BUS INTERFACE O-TYPE LATCHES WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS846 SN74ALS846 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -1 -2.6 mA 

12 24 
10L Low-level output current mA 

48 t 

II 
I eLR or PRE low 40 35 

tw Pulse duration 
I 

ns 
e high 25 20 

tsu Setup time, data before enable e. 16 10 ns 

th Hold time, data after enable el 7 5 ns 

TA Operating free-air temperature -55 125 0 70 °e 

l> r- tThe extended limit applies only if Vee is maintained between 4.75 V and 5.25 V. The 48 mA limit applies for SN74ALS846-1 only. 
(/) 
g) electrical characteristics over recommended operating free-air temperature range (unless otherwise 6. noted) 

l> 
(/) 

o 
::;' 
e')' 
s:: 
::+ 
en 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, 11=-18mA 

Vee - 4.5 V to 5.5 V, 10H - -0.4 mA 

VOH Vee - 4.5 V, 10H - -1 mA 

Vee - 4.5 V, 10H - 2.6 mA 

Vee - 4.5 V, IOL-12mA 

VOL Vee - 4.5 V, 10l - 24 mA 

(lOl = 48 mA for -1 versions I 

10ZH Vee = 5.5 V, Vo = 2.7 V 

IOZl Vee - 5.5 V, Vo - 0.4 V 

II Vee - 5.5 V, VI - 7 V 

IIH Vee - 5.5 V, VI - 2.7 V 

III Vee = 5.5 V, VI = 0.4 V 

lo§ Vee = 5.5 V, Vo = 2.25 V 

I Outputs high 

lee Vee = 5.5 V L Outputs low 

I Outputs disabled 

* All typical values are at Vee = 5 V, TA = 25°e. 

SN54ALS846 SN74ALS846 

TVP* TVP* 
UNIT 

MIN MAX MIN MAX 

-1.2 -1.2 V 

VCC- 2 VCC-2 

2.4 3.3 V 

2.4 3,2 

0.25 0.4 

V 
0.35 0.5 

20 20 ~A 

-20 -20 ~A 

0.1 0.1 mA 

20 20 ~A 

-0.1 -0.1 mA 

-30 -112 -30 -112 mA 

22 36 22 36 

43 72 43 72 mA 

28 48 28 48 

§ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS846, SN14ALS846 
8·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vec - 5 V. VCC = 4.5 V to 5.5 V. 

CL = 50 pF. eL = 50 pF. 

FROM TO 
R1 - 500 n. R1 - 500 n. 

PARAMETER R2 = 500 n. R2 = 500 n. UNIT 
liN PUT) (OUTPUT) 

TA = 25°e TA = MIN to MAX 

'ALS846 SN54ALS846 SN74ALS846 

MIN TYP MAX MIN MAX MIN MAX 

tpLH 11 16 4 22 4 20 
D Q ns 

tpHL 9 13 3 17 3 15 

tpLH 17 23 8 31 8 27 
e Q ns 

tpHL 14 19 6 26 6 22 

tPLH 
PRE 

13 17 5 24 5 20 
Q ns 

tpHL 18 24 9 36 9 26 

tpLH 
CLR 

14 19 6 23 6 21 
Q ns 

tpHL 16 21 9 25 9 23 

tpZH 
DC 

10 13 3 17 3 15 
Q ns 

tpZL 13 17 5 20 5 18 

tpHZ DC 
7 10 1 12 1 11 

Q ns 
tPLZ 7 11 2 14 2 12 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS845, SN54AS846 
SN74AS845, SN74AS846 
8·BIT BUS INTERFACE D·TVPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS845 

SN54AS846 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

Vil Low~level input voltage 0.8 

10H High-level output current -24 

10l Low-level output current 32 

I mar PRE low 5 
tw Pulse duration I e high 5 

tsu Setup time, data before enable el 3.5 

th Hold time, data after enable el 3.5 

I PRE 17 
tr Recovery time I elR 16 

TA Operating free-air temperature -55 125 

SN74AS845 

SN74AS846 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-24 mA 

48 mA 

4 

4 
ns 

2.5 ns 

2.5 ns 

15 

14 
ns 

0 70 °e 

! electrical characteristics over recommended operating free-air temperature range (unless otherwise 
C. noted) 

> 
tI) 

o 
~' 
n 
c 
::;" 
(I) 

PARAMETER 

VIK 

VOH 

VOL 

10ZH 

10Zl 

II 

IIH 

III 

lot 

'AS845 

lee 

'AS846 

TEST CONDITIONS 

Vee = 4.5 V, II = -18mA 

Vee - 4.5 V, 10H - -2 mA 

Vee = 4.5 V, 10H = -15 mA 

Vce - 4.5 V, 10H - -24 mA 

Vee - 4.5 V, 10l - 32 mA 

Vee = 4.5 V, 10l = 48 mA 

Vee = 5.5 V, Vo = 2.7 V 

Vee = 5.5 V, Vo = 0.4 V 

Vee = 5.5 V, VI = 7 V 

Vee - 5.5 V, VI = 2.7 V 

Vee = 5.5 V, VI = 0.4 V 

Vee = 5.5 V, Vo = 2.25 V 

Outputs high 

Outputs low 

Outputs disabled 
Vee = 5.5 V 

Outputs high 

Outputs low 

Outputs disabled 

SN54AS845 

SN54AS846 

MIN Typt MAX 

-1.2 

VCc- 2 

2.4 3.2 

2 

0.25 0.5 

50 

-50 

0.1 

20 

-0.5 

-30 -112 

35 58 

52 85 

52 85 

36 59 

53 .87 

53 87 

SN74AS845 

SN74AS846 UNIT 

MIN Typt MAX 

-1.2 V 

VCC-2 

2.4 3.2 V 

2 

0.35 0.5 
V 

50 p.A 

-50 p.A 

0.1 mA 

20 p.A 

-0.5 mA 

-30 -112 mA 

·35 58 

52 85 

52 85 

36 59 
mA 

53 87 

53 87 

tAli typical values are at Vee = 5 V, TA = 25°e. 
iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS845, SN54AS846 
SN74AS845, SN74AS846 

8·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

'AS845 switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

Cl - 50 pF, 

FROM TO 
R1 - 500O, 

PARAMETER R2 = 500O, UNIT 
(IN pun IOUTPUT) 

TA - MIN to MAX 

SN54AS845 SN74AS845 

MIN MAX MIN MAX 

tPlH 1 8.5 1 6.5 
0 Q ns 

tpHL 1 10 1 9 

tpLH 2 13 2 12 
C Q ns 

tpHL 2 13 2 12 

tpLH PRE Q 2 12 2 10 ns 

tpHL ITA Q 2 14 2 13 ns 

tpHL 
OC 

2 13.5 2 10.5 
Q ns 

tpZL 2 15 2 13.5 

tpHZ 
OC 

1 10 1 8 
Q ns 

tpLZ 1 10 1 8 

'AS846 switching characteristics (see Note 1) 

Vee - 4.5 V to 5.5 V, 

el - 50 pF, 

FROM TO 
R1 - 500O, 

PARAMETER R2 - 500O, UNIT 
(IN pun (OUTPUn 

TA - MIN to MAX 

SN54AS846 SN74AS846 

MIN MAX MIN MAX 

tpLH 1 11 1 8.5 
0 Q ns 

tpHl 1 11 1 10 

tpLH 2 14 2 12.5 
C Q ns 

tpHL 2 14 2 13 

tpLH PRE Q 2 12 2 10 ns 

tpHl ITA Q 2 14.5 2 13.5 ns 

tpHL 
OC 

2 14.5 2 12 
Q ns 

tpZL 2 15 2 13.5 

tpHZ 
OC 

1 10 1 8 
Q ns 

tpLZ 1 10 1 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN74AS85D. SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

• 4-Line to 1-Line Data Selectors/Multiplexers 
That Can Select 1 of 16 Data Inputs. 
Typical Applications: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

• Cascadable to n-Bits 

• 3-State Bus Driver Outputs 

• 'AS850 Offers Clocked Selects; 'AS851 
Offers Enable-Controlled Selects 

• Has a Master Output Control (G) for 
Cascading and Individual Output Controls 
(GY, GW) for Each Output 

". Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These four-line to one-line data 
selectors/multiplexers" provide full binary 
decoding to select one-of-sixteen data sources 
with complementary Y and W outputs. The 
'AS850 has a ciock-controlled select register 
allowing for a symmetrical presentation of the 
select inputs to the decoder while the' AS851 
has an enable-controlled select register allowing 
the user to select and hold one particular data 
line. 

A buffered group of output controls (13, GY, GW) 
can be used to place the two-outputs in either 
a normal logic (high or low logic level) or a high-
impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance third state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without the 
need for interface or pull-up components. 

D2822. DECEMBER 1983- REVISED JANUARY 1986 

SN74AS850, SN74AS851 " .. N PACKAGE 

(TOP VIEW) 

D7 Vee 
D6 D8 
D5 D9 
D4 Dl0 
D3 Dl1 
D2 D12 
Dl D13 
DO D14 
GY D15 
G Y 

GW SO 
CLK/SC' Sl 

W S2 
GND S3 

SN74AS850, SN74AS851 .. " FN PACKAGE 

(TOP VIEW) 

D3 5 

02 6 

Dl 7 

8 

9 

10 

11 

U 
V LO(.O I' Uoom 
0000>00 

4 3 2 1 282726 

12 131415161718 

25 

24 

23 

22 

21 

20 

19 

'ClK for' AS850 or SC for' AS851 

010 
Dll 
D12 
D13 
D14 
D15 
Y 

The output controls do not affect the internal operations of the data selector/multiplexer. New data can 
be setup while the outputs are in the high-impedance state. 

The SN74AS850 and SN74AS851 are characterized for operation from O°C to 70°C. 

PRODUCTION DATA documents contain 
information current as of publication date. 

Copyright © 1983, Texas Instruments Incorporated 
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SN74AS850. SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

INPUT SELECTION TABLE 

SELECT INPUTS 'AS850 'AS851 INPUT 

53 S2 51 SO CLK SC· SELECTEO 

L L L L I L 00 

L L L H 1 L 01 

L L H L 1 L 02 

L L H H 1 L 03 

L H l L 1 L 04 

L H L H 1 L 05 

L H H L 1 L 06 

L H H H 1 L 07 

H L L L 1 L 08 

H L L H 1 L 09 

H L H L 1 L 010 

H L H H 1 L 011 

H H L L 1 L 012 

H H L H 1 L 013 

H H H L 1 L 014 

H H H H 1 L 015 

X X X X H or L H On 

Dn = the input selected before the most-recent low-ta-high 
transition of CLK or SC, 

logic symbols t 

'AS850 

G (10) 

GY (9) 

MUX 

GW (11) 

ClK (12) e23 
SO (18) noo} , 51 (17) 
52 (16) G-

S3 (15) 
15 

2303 
DO (8) 0 

(19) Y 01 (7) 21 'Iii' 1 
02 (6) 2 
03 (5) 3 

(4) 
04 (3) 4 

05 (2) 5 22 'Iii' 113) W 

06 (1) 6 

07 (27) 7 

~: (26) 
8 

9 
010 (25) 10 

(24) 
11 011 (23) 

012 (22) 12 

013 (211 13 

014 (20) 14 

15 015 

t These symbols are in accordance with ANSI/IEEE Std 9 1-1984 
and IEC· Publication 617-12. 

2-682 TEXAS ." 
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OUTPUT FUNCTION TABLE 

G Gv GW 
OUTPUTS 

Y W 

H X X Z Z 

L H L Z Z 

L L L 0 Z 

L H H Z 0 
L L H 0 0 

o = level of selected input 00-015 

'AS851 

G (10) 
MUX 

G20 
GY (9) 20EN21 
GW (11) 20EN22 
_(12) 

C23 
~ (18) no,} Sl (17) O· 
52 (16) G-

53 (15) 
15 

2303 
DO (S) 0 

(19) Y (7) 
1 21 'Iii' 01 (6) 

02 (5) 2 

03 (4) 3 

4 04 (3) (13) W 
05 (2) 5 22 'Iii' 
06 (1) 6 

07 (27) 7 

~: (26) 
8 

010 (25) 10 
(24) 

11 011 (23) 

012 (22) 12 

013 13 
(211 

014 14 
(201 

15 015 
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SN74AS850. SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

'AS850 logic diagrams (positive logic) (see inset for 'AS851) 

DO 
IBI 

01 
171 

16) 
02 

03 
15) 

14) 
04 

13) 
05 

12) 
06 

III 
07 

DB 127) 

09 126) 

010 125) 

011~ 

012~ 

013 122) 

014 
121) 

015 120) 

'AS851 
SELECTION 
LATCHES 

,1 
[OR) 

119) 
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SN74AS850, SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 DC to 70 DC 
Storage temperature range ......................................... - 65 DC to 150 DC 

SN74AS850 recommended operating conditions' 

MIN NOM MAX UNIT 

vee Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

Vil Low-level input voltage 0.8 V 

IOH High-level output current -15 mA 

IOl Low-level output current 48 mA 

fclock elock frequency 0 60 MHz 

1 elK high 8 
tw Pulse duration 

lelK low 
ns 

8 

tsu Setup time, select inputs before CLKt 10 ns 

th Hold time, select inputs after elK! 0 ns 

TA Operating free-air temperature 0 70 °e 

SN74AS850 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX 'UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.2 V 

VOH 
Vee - 4.5 V to 5.5 V, IOH - -2 mA VCc- 2 

Vee = 4.5 V, IOH = 
V 

-15 mA 2 3.3 

VOL Vee = 4.5 V, IOl = 48 mA 0.35 0.5 V 

IOZH Vee - 5.5 V, Vo - 2.7V 50 ~A 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 ~A 

II Vee = 5.5 V, VI = 7 V 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7 V 20 ~A 

III 
10, G -1 

1 All others 
Vee = 5.5 V, VI = 0.4 V mA 

-0.5 

lot, Vee = 5.5 V, Vo = 2.25 V -30 -112 mA 

I Outputs active 50 81 
lee Vee = 5.5 V 1 Outputs disabled 

mA 
52 85 

t All typical values are at Vee = .5 V, TA = 25°e. 
t The output c.onditions have be-en chosen to produce a current that closely approximates one-half of the true short-circuit current. lOS. 
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SN74AS850 switching characteristics (see Note 1) 

PARAMETER 
FROM 

{INPUT! 

fmax 

tpLH 
Any D 

tpHL 

tpLH 
Any D 

tpHL 

tpLH 
CLK 

tpHL 

tpLH 
elK 

tpHl 

tpZH G 
tpZl 

tpHZ G 
tpLZ 

tpZH G 
tpZl 

tpHZ G 
tpLZ 

tpZH 
GY 

tpZl 

tpHZ 
GY 

tPlZ 

tpZH 
GW 

tpZl 

tpHZ 
GW 

tplZ 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

SN74AS850 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

VCC = 4.5 V to 5.5 V. 

CL '- 50 pF. 
TO R1 = 500 n. 

UNIT 
(OUTPUT) R2 = 500 n. 

TA - Ooc to 70·C 

MIN MAX 

60 MHz 

3 10.5 
Y ns 

3 11 

3 8 
W ns 

1 6 

Y 
3 14.5 

ns 
3 17.5 

3 15 
W ns 

3.5 13 

2 8 
Y ns 

3 11 

1 6 
Y ns 

2 8 

2 8 
W ns 

3 21 

1 6 
W ns 

2 8 

2 8 
Y ns 

3 11 

1 6 
Y ns 

2 8 

2 10 
W ns 

3 25 

1 6 
W ns 

2 11 

II 

TEXAS .. 
INSTRUMENTS 

2·685 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



II 
» r- . 
C/) 

I» 
::l 
Q. 

» 
C/) 

(") 
~. 

(') 
C 
;:;' 
en 

SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

SN74AS851 recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

10H High~level output curreryt 

10l Low-level output current 

tw Pulse duration, SE low 

tsu Setup time, select inputs before set 

th Hold time, select inputs after Set 

TA Operating free-air temperature 

MIN NOM MAX UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 rnA 

48 rnA 

10 ns 

4.5 ns 

0 ns 

0 70 °e 

SN74AS851 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.2 e 

VOH 
Vee - 4.5 V to 5.5 V, 10H - -2 rnA Vcc- 2 

V 
Vee = 4.5 V, 10H = -15 rnA 2 3.3 

VOL Vee - 4.5 V, 10l - 48 rnA 0.35 0.5 V 

10ZH Vee - 5.5 V, Vo - 2.7 V 50 ~A 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 ~A 

II Vee = 5.5 V, VI = 7 V 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 ~A 

10, G -1 
III I All others 

Vee = 5.5 V, VI = 0.4 V 
-0.5 

rnA 

10' Vee = 5.5 V, Vo = 2.25 V -30 -112 rnA 

I Outputs active 50 81 
lee Vee = 5.5 V I Outputs disabled 

rnA 
52 85 

t All typical values are at Vee = 5 V, TA = 25°e. 
t The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS. 
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SN74AS851 switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
Any 0 

tPHL 

tpLH 
Any 0 

IpHL 

tpLH 
SO. 51. 52. 53 

tPHL 

tpLH 

tpHL 
50.51.52.53 

tpLH 
5C 

IpHL 

IpLH 
5C 

IpHL 

tpZH G 
tpZL 

tPHZ G 
IpLZ 

tpZH G 
IPZL 

tpHZ G 
IpLZ 

IPZH GY 
IPZL 

tpHZ 
GY 

IpLL 

IPZH 
GW 

IPZL 

IpHZ 
GW 

IpLZ 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

Vec - 4.5 V to 5.5 V. 

eL - 50 pF. 

TO Rl - 500 n. 
UNIT 

(OUTPUT) R2 - 500 n. 
TA - ooe to 70°C 

MIN MAX 

3 10.5 
Y ns 

3 11 

W 
3 8 

ns 
1 6 
3 18 

Y ns 
3 19 

3 16 
W ns 

3 15 

Y 
3 18 

ns 
3 20 

3 16 
W 

3 
ns 

15 

2 8 
Y ns 

3 11 

1 6 
Y ns 

2 8 

2 8 
W ns 

3 21 

1 6 
W ns 

2 8 

2 8 
Y ns 

3 11 

1 6 
Y ns 

2 8 

2 10 
W ns 

3 25 

1 6 
W ns 

2 11 
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SN74AS85~SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

TYPICAL APPLICATION DATA 

The' AS850 or 'AS85 1 can be used as a 1 -of· 16 Boolean function generator. Figure 1 shows the' AS850 
in one example. 

l> 
r
tn 
~ 
:::I 
C. 

l> ENABLE 
tn 
n 
::;' 
(') 
C 
;:; ,-(II DISABLE 

COUNT 
DISABLE 

CLOCK 

2-688 

-[>0-'Al5138 
~ 

~=, b.J G1 J 
cr2A" -= 
cr2B ..... EN ~ 

~ rrh2 3 ~ 

A 
1 

4 
5 1: 6~ 

ClR ...... 

lOAD: " 

Ek-
ENP 

ClK 

A 

B 
C 

D 

7 /"' -
""'" ~ ~ GW 

ClK 

50 

51 

52 
53 

DO 

.~ 
D1 

D2 
D3 

D4 -
D5 

D6 

,....----Q! 
D8 

D9 

'A5163 D10 

CTRDIV16 D11 

5CT=0 r--I D12 

~-j~ 
D13 

M1 
RCO ,........Q1! M2 3CT=15 

G3 ,..E22. 
G4 -= 

c;;, C5/2,3,4+,. 

1,5D OA 
~ 

~ 
OB Y>J FU OC 

~~~ 

4> 
FIGURE 1. '1-of·16 BOOLEAN FUNCTION GENERATOR 
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20EN22 
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7 
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9 

10 

11 

12 
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14 
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SN74AS850 
1 OF 16 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

TYPICAL APPLICATION DATA 

'AS850 

~ G20 MUX 

~ 20EN21 
~ 20EN22 
ClK 

C23 
SO 

""} 0 
51 

52 Gi5 
53 23 D3 

--.e!!. 0 
V ---2! 1 21'\7 

.....Q! 2 
~ 3 
--E! 4 
~5 

W 
22'\7 

~6 
.-..!U. 7 
~ 8 
~ 9 
...!ill! 10 
....!ill 11 
....!2.'!1. 12 
....Q.E 13 
...!ll.! 14 
..!ll§. 15 

~f- V 

'AS850 
~ 

~ G20 MUX 

20EN21 

W 

GW 
20EN22 ~ 

50 
C23 

51 "DO} 0 
52 GiS 
53 23 D3 

~ 0 
~ 1 21 '\7 ~ 
~2 
~3 
~ 4 

I-....W .....!!!! 5 22'\7 
~6 
-£Z 7 
~ 8 
~9 
...!!12 10 
~ 11 ...e.g 

12 
~ 13 

~ 14 
~ 15 

FIGURE 2, 1-of-32 DATA SELECTOR/MULTIPLEXER 
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SN74AS850 
1 OF 16 DATA SElECTORS/MULTIPLEXERS 
WITH J-STATE OUTPUTS 

TYPICAL APPLICATION OAT A 
CLOCK 

'AS850 

0 .... G20 MUX 

~ 20EN21 
....Q.!!:! 20EN22 

~ ~;';"} " ~ 
SI 
S2 G-

. 15 
S3 23 03 

~ 0 
.-!?.! 1 21 \; ~ 
-£3 2 
~ 3 

A 

B 

C 

0 

~4 
~5 
~6 

22\7 ~I-
~ 7 

~ 8 

~ 9 

~ 10 

~ 11 

~ 12 
....:;..;.:; 13 
...!!..!! 14 
~ 15 

SO 
SI 
S2 

S3 

'AS850 

0 .... G20 MUX 

iliD. 20EN21 
....Ql!l!. 20EN22 

......£b.!S. 

~':':"} " ~ 
SI 
S2 G-

15 
S3 

23 03 
~ 0 
~ 1 21\7 ~ 
....Q3. 2 

~ 3 
~. 

~I-~5 22\7 

~6 
--= 7 

~ 8 
--"!!! 9 

~ 10 

~ 11 

..E2! 12 

...g.!! 13 

.E..!i 14 
~ 15 

'AS850 

Or-.. G20 MUX 

~ 2OEN21 

~ 20EN22 

~ 

~~';'} " ~ 
SI 

S2 G-
S3 

15 
23 03 

--E£ 0 

-E.! 1 21 \7 
~ 2 
~3 
~ 4 
~ 5 
~6 

22\7 

~ 7 
--"!!! 8 

~9 
.J2..!£ 10 
..E..!.!. 11 

~ 12 
~ 13 
...!!..!! I. 
~ 15 

'AS850 

0" G20 MUX 

<!Y..r:::. 20EN21 
....Q.!!:! 20EN22 
~ 

~;';"} " SO 
SI 
S2 GiS 
S3 

23 03 
--E£ 0 
-!?.! 1 21\7 
~2 
~3 
~ • 
~ 5 22\7 
......':?!! 6 
-!1Z 7 

~ 8 
~9 
~ 10 
~ 11 
..!?E. 12 
~ 13 
~ 

" ~ 15 

FIGURE 3, 1-of-64 DATA SELECTOR/MULTIPLEXER 
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SN54AS852, SN74AS852 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Buffered 3-State Outputs Drive Bus Lines 
Directly 

• Cascadable to n-Bits 

• Eight Selectable Transceiver/Port Functions: 

A to B or B to A 
Register to A or B 
Shifted to A from B or Shifted to 

B from A 
Off-Line Shifts (A and B Ports 

Transceiving or in High-Impedance 
State) 

Register Clear 

• Particularly Suitable for Use in Diagnostics 
Circuitry 

• Serial Register Provides: 

Parallel Storage of Either A or B Input 
Data 

Serial Transmission of Data from Either 
A or B Port 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The' ASS52 features two S-bit I/O ports (A l-AS 
and B l-BSI. and S-bit parallel-load, serial-in, 
parallel-out shift register, and control logic. With 
these features, this device is capable of 
performing eight selectable transceiver or port 
functions, depending on the state of the three 
select lines SO, Sl, and S2. These functions 

02810, JUNE 1984-REVISEO JANUARY 1986 

SN54AS852 ... JT PACKAGE 
SN74AS852 ... OW or NT PACKAGE 

(TOP VIEW) 

50 Vee 
51 elK 
52 5ER)N 
A1 B1 
A2 B2 
A3 B3 
A4 B4 
A5 B5 
A6 B6 
A7 B7 
AB BB 

GND 08 

SN54AS852 ... FK PACKAGE 
SN74AS852 ... FN PACKAGE 

(TOP VIEW) 

4 3 2 1 2827 26 

A1 5 25 B1 
6 24 B2 

23 B3 
22 

21 

1O 20 

11 19 

12131415161718 

NC - No internal connection 

include: transferring data from port A to port B or vice versa (i.e., the transceiver function), transferring 
data from the register to either port, serial shifting data to either port from the opposite port, performing 
off-line shifts (with A and B ports in high-impedance state), and clearing the register, The 'ASS52 can 
simultaneously transfer data from A to B or B to A and perform an off-line serial shift of data in the register. 
Synchronous parallel loading of the internal register can be accomplished from either port on the positive 
transition of the clock while serially shifting data in via the SERIN input. The' ASS52 is ideally suited for 
applications implementing diagnostic circuitry to enhance system verification and/or fault analysis. All serial 
data is shifted right, All outputs are buffer-type outputs designed specifically to drive bus lines directly 
and all are 3-state except for as, which is a totem-pole output. 

The SN54ASS52 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74ASS52 is characterized for operation from ooe to 70°C. 

PRODUCTION DATA documents contain 
information current 8S of publication date. 

~opyright © 1983, Texas Instruments Incorporated 
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SN54AS852. SN74AS852 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

logic diagram (positive logic) 

Pin numbers shown are for DW, JT, and NT packages. 

2-692 TEXAS ~ 
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FOUR IDENTICAL CHANNELS NOT SHOWN 
INPUTS/OUTPUTS NOT SHOWN: 

(6) A3 (19) 83 
(7) A4 (18) B4 
(8) AS (17) 85 
(9) A6 (16) 86 
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MOOE 
CLOCK 5ERIN AlaI Bl A2 Q2 B2 

5251 50 

L L L H or L X Z On Al Z an A2 

L L L t X Z Al Al Z A2 A2 

L L H H or L X B10n Z 82 On Z 

L L H t X Bl Bl Z 82 B2 Z 

L H L H or L X X an 01 x an 02 

L H L t x Z Al Al Z A2 A2 

L H H H or L X 01 On X 02 On X 

L H H t X Bl 81 Z 8282 Z 

H L L H or L X Z On Al Z an A2 

H L L t H Z H Al Z 01 A2 

H L L t L Z L Al Z 01 A2 

H L H H or L X B10n Z B2 On Z 

H L H t H Bl H Z B201 Z 

H L H t L 81 L Z B201 Z 

H H L H or L X Z an Z Z On Z 

H H L t H Z H Z Z 01 Z 

H H L t L Z L Z Z 01 Z 

H H H H or L X Z On Z Z On 

H H H t X Z L Z Z L Z 

SN54AS852, SN74AS852 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

FUNCTION TABLE 

PORT 
A3 03 B3 A4 04 84 A5 05 B5 A6 06 B6 A7 07 B7 AS as BS 

FUNCTION 

Z an A3 Z an A4 Z an A5 Z an A6 Z an A7 Z an AS 
A TO B 

A A3 A3 Z A4 A4 Z A5 A5 Z A6A6 Z A7 A7 Z A8 A8 

83 On Z 84 On Z B5 an Z 86 an Z 87 On Z B8 an Z 
B TO A 

B3 B3 Z B4 B4 Z B5 B5 Z B6 B6 Z B787 Z 88 B8 Z 

x an 03 X On 04 X On 05 X On 06 X On 07 X On as 

Z A3 A3 Z A4 A4 Z A5 A5 Z A6 A6 Z A7 A7 Z A8 AS 
ON TO BN 

03 On X 04 On X 05 On X 06 On X Q7 On X OS On X 

8383 Z B484 Z 85 B5 Z B686 Z 8787 Z 8888 Z 
ON TO AN 

Z an A3 Z On A4 Z an A5 Z an A6 Z On A7 Z an A8 SHIFT 

Z 02 A3 Z 03A4 Z 04A5 Z 05 A6 Z 06 A7 Z Q7 AB ANO 

Z 02 A3 Z 03A4 Z 04A5 Z 05 A6 Z 06 A7 Z Q7 A8 A TO 8 

83 On Z 84 On Z 85 On Z B6 an Z B7 On Z B8 an Z SHIFT 

B302 Z B403 Z 8504 Z 8605 Z 8706 Z 8807 Z AND 

8302 Z 8403 Z 8504 Z 8605 Z 8706 Z 88 Q7 Z 8 TO A 

Z On Z Z On Z Z On Z Z On Z Z On Z Z On Z 

Z 02 Z Z 03 Z Z 04 Z Z 05 Z Z 06 Z Z Q7 Z SHIFT 

Z 02 Z Z 03 Z Z 04 Z Z 05 Z Z 06 Z ·Z 07 Z 

Z On Z Z On Z Z On Z Z On Z Z On Z Z On Z 
CLEAR 

Z L Z Z L Z Z L Z Z L Z Z L Z Z L Z 

• CI) ... ·S 
(J ... 

i:3 
Ul « 
"C 
C 

n = level of 0n(n = 1,2, ... 8) established on the most recent i transition of elK. Q 1 through 08 are the shift register outputs; CO 
only 08 is available externally. The double inversions that take place as data travels from port to port are ignored in this table. UJ 

..J 
logic symbol t « 

so (11 
[PORT. CONTROLLER] 

51 (21 
S2 (31 

CLK (231 

10/21100 81 
12 

(1/31100 

214 

1=0 
A2 15 (0/21100 82 

15 

(1/311.00 
217 

~~==::t:===:t:=:::}~i*B4 (9 B5 
B6 

B7 

A8 
1==0 

(0/21100 

(1/31100 

33 

35 
235 

tThis symbol is in accordance with ANSI/IEEE Standard 91-1984 and lEG Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 
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SN54AS852, SN74AS852 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

absolute maximum ratings over free-air temperature range 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS852 ....................... - 55 °e to 125 °e 

SN74AS852 ........................... ooe to,70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

II SN54ASS52 SN74ASS52 
UNIT 

MIN NOM MAX MIN NOM MAX 
VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 O.S V 

A1-AS, 81-88 -12 -15 
IOH High-level output current mA 

08 -2 -2 

A1-A8,81-88 32 48 
IOl Low-level output current mA 

08 20 20 

fclock Clock frequency 0 45 0 50 MHz 

tw Duration of clock pulse 11 10 ns 

A1-A8, 81-88, SERIN 5.5 5.5 
tsu Setup time before ClK t ns 

SO,S1,S2 5.5 5.5 

A 1-A8, 81-88, SERtN 0 0 
th Hold-time, data after ClK t 

0 
ns 

SO,S1,S2 0 

TA Operating free-air temperture -55 125 0 70 °c 

2-694 TEXAS • 
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SN54AS852, SN74AS852 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted 1 

PARAMETER TEST CONDITIONS 
SN54AS852 SN74AS852 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee - 4.5 V. II - -18 mA -1.2 -1.2 V 

A1-A8, B1-B8 
Vee - 4.5 V, IOH ~ -12 mA 2.4 3.2 

VOH Vee ~ 4.5 V, 10H ~ -15 mA 2.4 3.3 V 

All outputs Vee - 4.5 V to 5.5 V, IOH - -2 mA Vcc- 2 Vcc- 2 

Vee - 4.5 V, 10l - 32 mA 0.3 0.5 

VOL 
All outputs except 08 

Vee ~ 4.5 V, 10l ~ 48 mA 0.35 0.5 V 

08 Vee ~ 4.5 V, 10l = 20 mA 0.25 0.5 0.25 0.5 

SO, S1, S2 0.3 0.3 

II elK and SERIN 
Vee = 5.5 V, VI = 7 V 

0.1 0.1 mA 

A1-A8,81-88 Vee = 5.5 V, VI = 5.5 V 0.2 0.2 

SO,S1,S2 60 60 

IIH elK and SERIN Vee = 5.5 V, VI = 2.7 V 20 20 pA 

A1-A8,81-88; 70 70 

SO, S1,S2 -1 -1 

III elK and SERIN Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 mA 

A1-A8, B1-B8; -0.5 -0.5 

10§ 
Except 08 -30 -112 -30 -112 

08 
Vee = 5.5 V, Vo = 2.25 V mA 

-20 -112 -20 -112 

lee Vee = 5.5 V 136 220 136 220 mA 

II) 
.t:: 

::::J 
(,) ... 
(3 
(I) 

oct 
"C 
C 

.m 
t All typical values are at Vee = 5 V, TA = 25°e. (I) 
;For 1/0 ports, the parameters IIH and III include the output currents 10ZH and 10Zl, respectively. . ...I 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· « 
switching characteristics (see Note 11 

RL - 4.5 V to 5.5 v, 
CL - 50 pF, 

R1 - 50011, 

PARAMETER 
FROM TO R2 - 50011, 

(lNPUTI (OUTPUTI TA ~ MIN to MAX 

SN54AS852 SN74AS852 

MIN MAX MIN 

f max 45 50 

tplH 
Any A port Any B port 

2 9 2 

3 12.5 3 tpHl 

tplH 
Any B port Any A port 

2 9 2 

3 12.5 3 tpHl 

tplH 
SO, S1, 52' 

AnyAorB 3 11.5 3 

3' 12 3 tpHl port 

tplH 
elK 

AnyAorB 2 11 2 

tpHl port 3 14 3 

tplH 
elK 08 

2 10.5 2 

tpHl 3 11.5 3 

tpHZ 2 9 2 

AnyAor8 3 13 3 tplZ 
SO,S1,S2 

tpZH port 2 9 2 

tpZl 3 13 3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
1 The positive transition of S 1 control pin will cause low-level data on the A or B bus to be invalid for 17.5 ns. 
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7.5 

11 

7.5 

11 

10 

10.5 

9 
12.5 

8 

10 

7 

10.5 

7 

10.5 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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SN54ASB52, SN74AS852 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

TYPICAL APPLICATION DATA 

BUS A TO BUS B OR 
SERIAL TRANSMISSION 

SERIAL IN --------, 
CLK~..---....., 

I REG 

I 
AI 

I 

I 

I 

I 

IB 

I 

I 

SERIAL 
OUT 

SERIAL IN TO A PORT 

SERIAL IN _____ --, 

CLK-----. 

I 
I 
I B Hi-Z 

I 
I 

SERIAL 
OUT 

SERIAL IN 

CLK 

BUS B TO BUS A OR 
SERIAL TRANSMISSION 

I 

I 
IB 

I 
I 

I 
I 
IB 

I 
I 

SERIAL 
OUT 

SERIAL IN TO B PORT 

SERIAL IN _____ ---, 

CLK----., 

Hi-Z 

I 
I 
IB 

I 
I 

SERIAL 
OUT 
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SN54AS856. SN74AS856 
8-81T UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Buffered 3-State Outputs Drive Bus Lines 
Directly 

• Cascadable to n-Bits 

• Eight Selectable Transceiver/Port Functions: 

- B to A 
- Register to A and/or B 
- Off-Line Shifts (A and B Ports in High-

Impedance State) 
- Shifted to A and/or B 

• Particularly Suitable for Use in Diagnostics 
Analysis Circuitry 

• Serial Register Provides: 

- Parallel Storage of Either Ii. or B Input 
Data 

- Serial Transmission of Data from Either 
A or B Port 

- Readback Mode B to A 

• Dependable Texas Instruments Quality and 
Reliability 

description 

02814, DECEMBER 1983-REVISED MARCH 1985 

SN54AS856 ... JT PACKAGE 
SN74AS856 ... OW or NT PACKAGE 

(TOP VIEW) 

A1 

OE6 VCC 
OEA ClK 

MODE SERIN 
A1 61 
A2 62 
A3 63 
A4 64 
A5 65 
A6 66 
A7 67 
A8 68 

GND Q8 

SN54AS856 . , . FK PACKAGE 
SN74AS856 ... FN PACKAGE 

ITOPVIEW) 

w Z 
D1<{/aJ U><: ii': Owwu U....Jw 
:2 00 z > U <Jl. 

4 3 2 1 28 27 26 

5 

6 A2 
A3 
NC 8 
A4 9 

25 

24 

23 

22 

21 

20 A5 10 

A6 11 

121314151617 18 

NC - No internal connection 

19 66 

The' AS856 features two 8-bit I/O ports (A '-A8 and B '-B8), an 8-bit parallel-load, serial-in, parallel-out 
shift register, and control logic, With these features, this device is capable of performing eight selectable 
transceiver or port functions, depending on the state of the three control lines OEA. DEB, and MODE. These 
functions include: transferring data from port A to port B or vice versa (i.e., the transceiver function). serial 
shifting data to either or both ports, and performing off-line shifts (with A and B ports active as transceivers 
in a high-impedance state). Synchronous parallel loading of the internal register can be accomplished from 
either port on the positive transition of the clock while serially shifting data in via the SERIN input. The 
'AS856 is ideally suited for applications needing signature-analysis circuitry to enhance system verification 
and/or fault analysis, All serial data is shifted right. All outputs are buffer-type outputs designed specifically 
to drive bus lines directly and all are 3-state except for 08, which is a totem-pole output. 

The SN54AS856 is characterized for operation over the full military temperaure range of - 55 °e to 125 °e. 
The SN74AS856 is characterized for operation from ooe to 70 oe. 

Copyright © 1983, Texas Instruments Incorporated 
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PRODUCTION DATA documant. contain information 
current as of publication date. Products conform to 
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SN54AS856. SN74AS856 . 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

logic diagram (positive logic) 

OEB~ll~I---a ~ __________________ ~ ______________ --. 

OEA ..::12:::..1 __ -a >-___ ---, 

MODE ...:;13:::..1 __ ---l 

ClK ..::12",,3!..-1 __ ~ ~IO-------+-+-+-------------..., 

SERIN ..,,12:=.21'------d ~------+-1H--, 

(21) Bl 

(20) B2 

FOUR IDENTICAL CHANNELS NOT SHOWN 
INPUTSIOUTPUTS NOT SHOWN: 

161 A3 1191 B3 
171 A4 (181 B4 
(81 A5 (171 B5 
(9) A6 (16) B6 

~+-+,-,(1=-5):.. B7 

(14) B8 

b+ ______ --'(..:.:13::..) 08 

Pin numbers shown are for OW, JT, and NT packages. 
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MOOE 
CLOCK SERIN A1 01 B1 

MOOE OEA OEB 

L L L H or L X 010101 

L L L t X 010101 

L L H H or L X B101 Z 

L L H t X B1 B1 Z 

L H L H or L X Z 0101 

L H L t X Z A1 A1 

L H H H or L X Z 01 Z 

L H H t X Z A1 Z 

H L L H or l X 01 On 01 

H L L t H H H H 

H L L t L L L L 

H L H H or l X 01 On Z 

H L H t H H H Z 

H L H t L L L Z 

H H L H or l X Z On 01 

H H L t H Z H H 

H H L t L Z L L 

H H H H or L X Z an Z 

H H H t H Z H Z 

H H H t L Z L H 

SN54AS856. SN74AS856 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

FUNCTION TABLE 

A2 02 B2 A3 03 B3 A404 B4 A5 05 B5 A6 06 B6 A7 07 B7 AB OB BB FUNCTION 

02 02 02 03 03 03 04 04 04 05 05 05 06 06 06 07 07 07 as as as 
FEEDBACK 

02 02 02 03 03 03 040404 050505 060606 07 07 07 os os os 
B202 Z B303 Z B404 Z B505 Z B606 Z B7 Q7 Z BS OS Z B to A 

B2 B2 Z B3 B3 Z B4 B4 Z B5 B5 Z B6 B6 Z B7 B7 Z B8 BS Z A to 0 

Z 0202 Z 0303 Z 0404 Z 0505 Z 0606 Z 07 07 Z 0808 Ata a 
Z A2 A2 Z A3 A3 Z A4 A4 Z A5 A5 Z A6 A6 Z A7 A7 Z A8 A8 a to B 

Z 02 Z Z 03 Z Z 04 Z Z 05 Z Z 06 Z Z 07 Z Z as Z 
Ata Q 

Z A2 Z Z A3 Z Z A4 Z Z A5 Z Z A6 Z Z A7 Z Z A8 Z 

02 On 02 03 On 03 04 On 04 05 On 05 06 On 06 07 On 07 08 On 08 SHIFT 

010101 0202 02 0303 03 04 0404 05 05 05 06 06 06 07 07 07 TO 

010101 02 02 02 03 03 03 040404 05 05 05 06 0606 07 07 Q7 A and B 

02 On Z 03 On Z 04 On Z 05 On Z 06 On Z 07 On Z OS On Z SHIFT 

0101 Z 0202 Z 0303 Z 0404 Z 05 05 Z 0606 Z 07 07 Z TO 

0101 Z 02 02 Z 03 03 Z 04 04 Z 05 05 Z 06 06 Z 07 07 Z A 

Z On 02 Z On 03 Z On 04 Z On 05 Z On 06 Z On 07 Z On as SHIFT 

Z 0101 Z 02 02 Z 03 03 Z 0404 Z 05 05 Z 0606 Z 07 Q7 TO 

Z 0101 Z 02 02 Z 0303 Z 0404 Z 05 05 Z 06 06 Z 07 07 B 

Z an Z Z an Z Z On Z Z On Z Z On Z Z On Z Z On Z 
SHIFT 

Z 01 Z Z 02 Z Z 03 Z Z 04 Z Z 05 Z Z 06 Z Z 07 Z 

Z 01 Z Z 02 Z Z 03 Z Z 04 Z Z 05 Z Z 06 Z Z 07 Z 

n = level of Qn(n == 1, 2 ... 8) established on most recent i transition of elK. Q1 through 08 are the shift register outputs; only 08 
is available externally. The double inversions that take place as data travels from port to port are ignored in this table. 

logic symbol t 

OEB 
OEA 

MODE 

ClK 

SERIN 

A1 

A2 

A3 

A4 
A5 

A6 

A7 

AS 

(11 
(21 
(3) 

(23) 

(22) 
(4) 

(5) 

(6) 

(7) 

(S) 

(9) 

(10) 

(11) 

..... EN3 .... EN4 ..... MO 
L- M1 

Z2 ., 
;;.1 

26 

Z7 
4- V<]4 

S,O 

- 9,1 

;;.1 

4-
210 

V<]4 
- 11,0 

12,1 

;;'1 

4-
228 
V<]4 
29,0 

- 30,1 

Pin numbers shown are for OW, JT, and NT packages. 

(PORT CONTROllERI 

SRGS 

2 I> 1 ->lC5 ., r 
1-0 

6 1,50 
(21) 

7 0,50 3[>V 

~ ZS 

29 

100 

~) 10 0,50 3[>V 
211 

212 
(19) 

(1S) 

(17) 

(16) 

(151 

1=0 
(14) 

2S 0,50 3[>V 

f-+I (13) 
229 

230 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B6 

as 

U) ... 
'5 
(J .. 

C3 
tn 
<C 
"0 
C 
ca 
tn 
...I 
<C 
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SN54AS856, SN74AS856 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

absolute maximum ratings over free-air temperature range 

Supply voltage, Vee ..................................................... '.' .. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Voltage applied to a disabled 3-state output ............................ '. . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS856 ....................... - 55°C to 125°C 

SN74AS856 ........................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS856 SN74AS856 

NOM MIN NOM MAX 
UNIT 

MIN MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage O.S O.S V 

A1-AS, 81-8S -12 -15 
IOH High-level output current rnA 

QS -2 -2 

A1-AS, 81-8S 32 4S 
IOl Low-level output current rnA 

QS 20 20 

fclock Clock frequency 0 45 0 50 MHz 

tw Duration of clock pulse 11 10 ns 

A1-AS. 81-8S SERIN 5.5 5.5 
tsu Setup time before ClK t 

OES. OEA. MODE 
ns 

5.5 5.5 

A1-AS, 81-8S SERIN 0 0 
th Hold-time, data after ClKt 

OE8, OEA, MODE 0 0 
ns 

TA Operating free-air temperature -55 125 0 70 DC 
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SN54AS856, SN14AS856 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

SN54AS856 SN74AS856 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18 rnA -1.2 -1.2 V 

Al·A8 Vee ~ 4.5 V, 10H ~ -12 rnA 2 3.2 

VOH Bl·B8 Vee - 4.5 V, 10H - -15 rnA 2 3.3 V 

All outputs Vee - 4.5 V to 5.5 V, 10H - -2 rnA Vcc- 2 Vcc- 2 

Vee ~ 4.5 V, 10l ~ 32 rnA 0.25 0.5 

VOL 
All outputs except Q8 

Vee ~ 4.5 V, 10l ~ 48 rnA 0.35 0.5 V 

Q8 Vee - 4.5 V, 10l - 20 rnA 0.5 0.5 

OEB, OEA, MODE 0.2 0.2 
Vee ~ 5.5.V, VI ~7V 

II elK and SERIN 0.1 0.1 rnA 

Al·A8, Bl·B8 Vee ~ 5.5 V, VI ~ 5.5 V 0.2 0.2 

OEB, OEA, MODE 40 40 

IIH elK and SERIN Vee ~ 5.5 V, VI ~ 2.7 V 20 20 ~A 

Al·A8, Bl·B8 t 70 70 

OEB, OEA, MODE -1 -1 

III elK and SERIN Vee ~ 5.5 V, VI ~ 0.4 V -0.5 -0.5 rnA 

Al·A8, Bl·B8 t -0.5 -0.5 

10§ 
Except Q8 -30 -112 -30 -112 

Vee ~ 5.5 V, Vo ~ 2.25 V rnA 
Q8 -20 -112 -20 -112 

lee Vee ~ 5.5 V 118 200 118 200 rnA 

U) ... 
·S 
(,) ... 
(3 
en 
<t 
"C 
I: 
ca 

T All typical values are at Vee ~ 5 V, TA ~ 25°e. en 
+For"I/O ports, the parameters IIH and IlL include the output currents IOZH and IOZl. respectively. ..J 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· c:::c 

switching characteristics (see Note 1) 

Vee ~ 4.5 V to 5.5 v, 
el ~ .. 50 pF, 

R1 ~ 500 n, 
FROM TO 

PARAMETER 
R2 - 500O, 

UNIT 
(INPUT) (OUTPUT) TA - MIN to MAX 

SN54AS856 SN74AS856 

MIN MAX MIN MAX 

f max 45 50 MHz 

tplH 2 8 2 7 
Any B port Any A port ns 

tpHl 2 10.5 2 9.5 

tplH 
IMODE' 

Any A or B 2 8.5 2 7.5 
ns 

tpHl port 5 20 5 19 

tplH Any A or B 2 8.5 2 7.5 
.MODE 

8 
ns 

tpHl port 2 9.5 2 

tplH Any A or B 3 12 3 9 
elK 

3 11 
ns 

tpHl port 3 12 

tplH 2 9 2 7.5 
elK Q8 

10 2 9 
ns 

tpHl 2 

tpHZ 2 9 2 7 

12 2 9.5 
ns 

tplZ 
OEA or OEB 

Any A or B 2 

tpZH port 2 8 2 7 

11 2 10 
ns 

tpZl 2 

~ The positive transition of the MODE control will cause low-level data at the A output Bus or stored in Q to be invalid for 12 ns. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1, 

TEXAS • 
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SN54ALS851. SN54AS857. SN74ALS857. SN74AS857 
HEX 2-YO-1 UNIVERSAL MULTIPLEXERS 

• Selects True or Complementary Data 

• Performs AND/NAND (masking) of A or B Operand 

• Cascadable to Expand Number of Operands 

• Detects Zeros on A or B Operands 

• 3-5tate Outputs Interface Directly with System Bus 

• Package Options Include Plastic "Small Outline" 
Packages. Both Plastic and Ceramic Chip Carriers. 
and Standard Plastic and Ceramic lOO-mil DIPs 

• Dependable Texas Instruments Qualty and Reliability 

description 

The 'ALS857 and • AS857 are hextuple 2-line to 1-line 
multiplexers with three-state outputs. The devices can provide 
either true (COMP low) or inverted (COMP high) data at the Y 
outputs. In addition. the 'ALS857 and 'AS857 perform the 
logical AND function (A·B) and the clear function as well. The 
four modes of operation are: 

Select A data inputs. 
Select B data inputs, 
AND A inputs with B inputs, 
Clear 

In either of the first two modes, OPER = 0 is high if all the 
selected A or B inputs are low, 

The six Y outputs and the OPER = 0 output are all three-state and 
rated at 12 mA and 24 mA IOL for the SN54ALS857 and 
SN74ALS857, respectively, and at 32 mA and 48 mA IOL for 
the SN54AS857 and SN74ASB57, respectively. All outputs can 
be placed into the high-impedance state by applying a high level 
to the COMPo SO. and S1 inputs simultaneously. The complete 
function table is shown below. 

The SN54ALSB57 and SN54AS857 are characterized for opera
tion over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS857 and SN74AS857 are characterized 
for operation from 0 DC to 70 DC. 

FUNCTION TABLE 

COMP S1 SO Y OUTPUTS OP!'R=ZERO 

L L L A H - all A inputs L 

L L H B H = all B inputs L 

L H L A·B Z 

L H H L L 

H L L A H = all A inputs L 

H L H B H = all B inputs L 

H H L A·B Z 

H H H Z Z 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54ALS857. SN54AS857 , .. JT PACKAGE 
SN74ALS857. SN74AS857 ... OW OR NT PACKAGE 

ITOP VIEW) 

so VCC 
lA 51 

6A 
lY 6B 
2A 6Y 

5A 
2Y 5B 
3A 5Y 

4A 
4B 

OPER=O 4Y 
GND COMP 

SN54ALS857. SN54AS857 ... FK PACKAGE 

SN74ALS857, SN74AS857 ... FN PACKAGE 

For chip carrier information 

contact factory 

logic symbol t 

OOM 

EN5 

~, 

EN. 

MUX I> 

4,6'\7 
14) 1V 

131 

~: (5) 
(7) 2V 

28 (6) 

3A (8) 
(10) 3V 

191 

:: (10) (141 4y 
48 (15) 

SA (19) (171 
58 (18) 5Y 

6A (22) 
(20) BY 

68 (21) 

", I> 
'3 6\7 (111 OPER=O 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS857, SN74ALS857 
HEX 2·YO·' UNIVERSAL MULTIPLEXERS 

'ALS857 logic diagram (positive logic) 

(1) 

SO-----r~~~~~--------------------------------------, 

(23) 
S1 

IB (13) 
COMP 

(2) 

l> 1A 

(4) r- 1Y 
t/) (3) 

CD 
18 

::l 
Co, 

l> (5) 

~2Y t/) 2A 
(6) 

(") 28 
(8) 

=t' 3A 
DETA)LS OF ~3Y n (9) 

r:: 38 FOUR )DENTICAL CHANNELS 
::;: 4A 

(16) 
NOT SHOWN ~4Y en 48 (15) 

SA (19) 
s---J22.L. 5 Y 58 (18) 

6A 
(22) 

68,(21) 
(20) 6Y 

}-_____ .;.;(1'""1""" OPER~O 
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'AS857 logic diagram (positive logic) 

SO III 

S1 

caMP 

lA 

lB 

2A 

2B 

3A 

3B 

4A 

4B 

5A 

5B 

6A 

68 

1231 

1131 

121 

131 

~ 
151 

161 

181~ 
191 

116~ 
1151 

1191~ 
11S1 

122~ 
1211 

~ 

I 

L--() 
L::{5 

L....t> 

leD 

T 

l<C 
T 

~ 
T 

~ 
I 
La[::: 

I 
y 

-" 
V 

-"'-
"'V 
~ ........ 
-V 

I 

1 

r 

1 
IT 

II, 
y 

SN54AS857, SN74AS857 
HEX 2·10·1 UNIVERSAL MULTIPLEXERS 

......... 

~ ~ .-
Lh--~ .- 141 

......... ~~ 
~-+-

1Y 

,..£!-. 2Y 

~ 3Y 

DETAILS OF 
FOUR IDENTICAL CHANNELS 

NOT SHOWN 

Jl!!!.... 4Y 

~ 5Y 

,..... 

,.....~LL 
........ L}1- 1201 

~ ~~ 

=~ 
6Y 

~ 1111 
OPER =0 

fI 
II) ..... 
·S 
CJ a-

U 
en 
< 
~ 
C 
ca 

en 
...I 

< 
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SN54ALS857, SN14ALS857 
HEX 2-TO-1 UNIVERSAL MULTIPLEXERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output ....... : ...................................... 5.5 V 
Operating free-air temperature range: SN54ALS857 ... .' .......................... - 55 DC to 125 DC 

SN74ALS857 .................................. ODCt070 DC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AlS857 SN74AlS857 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOl Low-level output current 12 -24 rnA 

TA Operating free-air temperature -55 125 0 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54AlS857 SN74AlS857 

TEST CONDITIONS 
Typt Typt MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.5 -1.5 

Vee - 4.5 V to 5.5 V. 10H - 0.4 rnA vee- 2 vee- 2 

VOH Vee - 4.5 V, 10H - -1 rnA 2.4 3.3 

Vee - 4.5 V, 10H - -2.6 rnA 2.4 3.2 

VOL 
Vee - 4.5 V, 10l - 12 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V. 10l = 24 rnA 0.35 0.5 

10ZH Vee - 5.5 V, VO-2.7V 20 20 

10Zl Vee - 5.5 V. Vo - 0.4 V 20 20 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 

10; Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 

I Outputs high 11 24 11 24 

ICC 
Vee = 5.5 V. I Outputs low 16 33 16 33 
See Note 1 I Outputs disabled 18 36 18 36 

tAU typical vaiues are at Vee:; 5 V, TA = 250C. 

iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output curreJlt, 'as
NOTE 1: ICC is measured with all possible inputs grounded while achieving the stated output conditions. 

UNIT 

V 

V 

V 

~A 

~A 

rnA 

~A 

rnA 

rnA 

rnA 
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switching characterisitcs (see Note 11 

PARAMETER 

tpd 

tpd 

tpd 

tpd 

tpd 

tpd 

ten 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

tpd = tplH or tpHL 

ten = tpZH or tpZL 

tdis = tpHZ or tpLZ 

FROM 

(INPUT) 

A or B 

(COMP high) 

A or B 

(COMP low) 

SO or S1 

COMP 

A or B 

SO or S1 

SO or S1 

COMP 

SO 

S1 

COMP 

TO 

(OUTPUT) 

Y 

!Inverting) 

Y 

(Noninverting) 
y 

Y 

OPER=O 

OPER-O 

y 

y 

OPER=O 

OPER=O 

OPER=O 

NOTE 1: load circuit and voltage waveforms are shown in Section 1. 

SN54ALS857, SN74ALS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. UNIT 

TA = M)N to MAX 

SN54ALS857 SN74ALS857 

MIN MAX MIN MAX 

4 28 4 25 ns 

4 21 4 18 ns 

7 37 7 33 

6 22 6 18 

5 45 5 37 
ns 

5 30 5 23 

7 38 7 35 

2 29 2 23 
ns 

8 27 8 24 

6 27 6 21 
ns 

6 24 6 20 

11 34 11 27 
ns 

6 28 6 25 

3 23 3 19 
ns 

9 30 9 25 
ns 

6 24 6 20 

II 
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II 
l> 
r 
CJ) 
Q) 
:::s 
c. 
l> 
CJ) 

() 
:::;' 

SN54AS857. SN74AS857 
HEX 2-TO-1 UNIVERSAL MULTIPLEXERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ...................... " ....................................... 7 V 

Input voltage .................................................................... 7 V 

Voltage applied to a disabled 3-state output .............................................. 5.5 V 

Operating free-air temperature range: SN54AS857 ............................... - 55 °e to 125 °e 
SN74AS857 ................................... OOet070oe 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS857 SN74AS857 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-Jevel input voltage 0.8 0.8 V 
Y Outputs -12 -15 

IOH High-level output current 
OPER = 0 

rnA 
-2 -2 

Low-level output current 
Y Outputs 32 48 

IOl rnA 
OPER = 0 20 20 

TA Operating free-air temperature -55 125 0 70 °e 

(') electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
C 
;:+ 
t/) 

SN54AS857 SN74AS857 
PARAMETER TEST CONDITIONS Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

Vee - 4.5 V, IOH - -12 rnA 2.4 3.2 

VOH 
Y Outputs 

Vee = 4.5 V, IOH = -15 rnA 2.4 3.3 

All Outputs Vee - 4.5 V to 5.5 V, IOH - -2 rnA Vcc- 2 Vcc- 2 

Vee - 4.5 V, IOl - 32 rnA 0.35 0.5 

VOL 
Y Outputs 

Vee = 4.5 V, IOl = 48 rnA 0.35 0.5 
OPER - 0 Vee - 4.5 V, IOl - 20 rnA 0.25 0.5 0.25 0.5 

IOZH Vee - 5.5 V, IOL - 2.7 V 50 50 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 

IIH Vee - 5.5 V, VI - 2.7V 20 20 

III Vee = 5.5 V, VI = 0.4 V -2 -2 

lot Vee = 5.5 V, Vo = 2.25 V -50 -150 -50 -150 

I Outputs high 97 140 97 140 

lee 
Vee = 5.5 V, I Outputs low 127 175 127 175 
See Note 1 I Outputs disabled 92 135 92 135 

t All typical values are at Vee = 5 V, TA = 25°C. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit ~utPut current, lOS
NOTE 1: ICC is measured with all possible inputs grounded while achieving the stated output conditions. 
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V 

V 

V 

~A 

~A 

rnA 

~A 

rnA 

rnA 

rnA 



switching characteristics (see Note 11 

PARAMETER 

tpd 

tpd 

tpd 

tpd 

tpd 

tpd 

ten 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

tpd = tpLH or tpHL 

ten = tpZH or tpAL 

tdis = tpHZ or tpLZ 

FROM 

(INPUT) 

A or B 

(COMP high) 

A or B 

(COMP low) 

SO or S1 

COMP 

A or B 

SO to S1 

SO to S1 

COMP 

SO 

S1 

COMP 

TO 

(OUTPUT) 

Y 
(Inverting) 

Y 

(Noninverting) 

Y 
y 

OPER = 0 

OPER - 0 

Y 

Y 

OPER = 0 

OPER = 0 

OPER = 0 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 

SN54AS857. SN74AS857 
HEX 2·TO·' UNIVERSAL MULTIPLEXERS 

Vcc = 4.5 V. to 5.5 V. 

CL = 50 pF, 

Rl = 500O, 

R2 = 500O, UNIT 

TA = MIN to MAX 

SN54AS857 SN74AS857 

MIN MAX MIN MAX 

2 15 2 12 ns 

2 12 2 10 ns 

2 15 2 13 

2 15 2 13 
2 16 2 14 

ns 

2 20 2 18 

2 14 2 12 

2 13 2 
ns 

11 

2 14 2 12 

2 10 2 9 
ns 

2 14 2 12 

2 10 2 
ns 

9 

2 14 2 12 

2 10 2 
ns 

9 

2 15 2 13 

2 10 2 9 
ns 

II 
II) ... ·S 
(,) ... 
U 
en « 
"C 
r::: 
IU 

en 
...J « 
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• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriars, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Input and Output Latches with Active-High 
Enables 

• Fast Compare to Zero 

• Arithmetic and Logical Comparison 

• Open-Collector P - Q Output 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These Advanced Schottky devices are capable 
of performing high-speed arithmetic or logical 
comparisons on two 8-bit binary or two's 
complement words. Three fully decoded 
decisions about words P and Q are externally 
available at the outputs. These devices are fully 
expandable to any word length by connecting 
the totem pole P> a and P < a outputs of each 
stage to the P>Q and p<a inputs of the next 
higher-order stage, The cascading paths are 
implemented with only a two-gate-Ievel delay to 
reduce overall comparison times for long words. 
The open-collector P = a output may be wire
ANDed together. 

Both input words P and a plus all three outputs 
(P> a, P < a, and P = a) are equipped with 
latches to provide the designer with temporary 
data storage for avoiding race conditions. The 
enable circuitry is implemented with minimal 
delay times to enhance performance when the 
devices are cascaded for longer word lengths. 
Each latch is transparent when the appropriate 
latch enable, PlE, alE, or OLE is high. 

The enable inputs PlE and alE and data inputs 
P and a utilize p-n-p input transistors to reduce 
the low-level input current requirement to 
typically -0.25 mA, which minimizes loading 
effects. 

SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

02661, DECEMBER 1982-REVISED MAY 1986 

SN54AS866 ... JD PACKAGE 
SN74AS866 ... N PACKAGE 

(TOP VIEW) 

OLE VCC 
LlA CLRO 

P< Oin PLE 
P>Oin P7 

07 P6 
06 P5 
05 P4 
04 P3 
03 P2 
02 P1 
01 PO 
00 P<Oout 

P=Oout P>Oout 

07 
06 
05 
04 
03 
02 
01 

GND OLE 

SN54AS866 ... FK PACKAGE 
SN74AS866 ... FN PACKAGE 

5 

6 
7 

8 

9 

10 

11 

(TOP VIEW) 

.f:.f: d 
d d w Ula: 
1\ vl~..J U..J ~ 
c..c....Jd>uc.. 

4 3 2 1 282726 

12131415161718 

P7 
P6 
1'>5 
P4 
P3 
P2 
P1 

The a register may be cleared to zero for a fast comparison of the P word to zero. 

The SN54AS866 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74AS866 is characterized for operation from ooe to 70°C. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54AS866, SN74AS866 
8·BIT MAGNITUDE COMPARATORS 

logic symbol t 

LlA 

PlE 

PO 
P1 

COMP 
(2) 

M [lOGIC) 

(26)l.....c=. 
M [ARITH. 2. COMP) 

(18) 
~1 ,J 

(19) 
10 1=0 0 

P2 
(20) 

P3 

IJ P4 

P5 

P6 

» P7 
P>O 

r P<O 
t/) 

OLE 
C» 
~ ClRO 
Q. OLE 

» 00 t/) 

(21) 

(22) P 

(23) . 

(24) 

(25) 
7 

(4) .. 
> '>O:~ (3) 
< P<O 3D 

(15) C3 P=O 3D Q 
(27) ... R 
(1) 

-i2 
(12) ... 

20 1-0 0 
(11) 

("') 
01 

::;' Q2 

(') Q3 

C Q4 
;:; as fA 

Q6 

07 

(10) 

(9) 

(8) >0 

(7) 

(6) 

(5) 
7 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
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(17) 
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logic diagram (positive logic) 

OLE 115) 
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SN54AS866. SN74AS866 
8·BIT MAGNITUDE COMPARATORS 

FUNCTION TABLE 

COMPARISON L/A 
DATA INPUTS INPUTS OUTPUTS 

PO·P7. 00-07 p>o p<o p>o p<o p=o 
Logical H P>Q X X H L L 
Logical H P<Q X X L H L 
Logical H P=Q L L L L H 
Logical H P=Q L H L H L 
Logical H P=Q H L H L L 
Logical H P=Q H H H H L 

B 
Arithmetic L PAG Q X X H L L 
Arithmetic L QAGP X X L H L 
Arithmetic L P=Q L L L L H 
Arithmetic L P=Q L H L H L 
Arithmetic L P=Q H L H L L 

Arithmetic L P=Q H H H H L 

AG = arithmetically greater than 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Off-state output voltage. P = Q output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS866 ....................... -55°e to 125°e 

SN74AS866 ........................... ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 °e 

recommended operating conditions 

PARAMETER 
SN54AS866 SN74AS866 

MIN NOM MIN NOM 
UNIT 

MAX MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input. voltage 2 2 V 

VIL Low-level input voltage O.B O.B V 

IOH High-level output current. all outputs except P = Q -2 -2 mA 

VOH High-level output voltage. P - Q output 5.5 5.5 V 

IOL Low-level output current 20 20 mA 

tsu Setup time to PLE. QLE. OLEI 2 2 

th Hold time after PLE. QLE. OLEI 4 4 
ns 

TA Operating free-air temperature -55 125 0 70 °e 

2-714. TEXAS ." 
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SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS866 SN74AS866 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18 mA -1.2 - 1.2 V 

VOH I P > 0, P < 0 Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee 2 Vee- 2 

IOH I P - 0 only Vee - 4.5 V, VOH = 5.5 V 0.25 0.25 mA 

VOL Vee - 4.5 V, 10L - 20 mA 0.35 0.5 0.35 0.5 V 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH 
LlA, OLE 

Vee 
40 40 

Others 
= 5.5 V, VI = 2.7 V ~A 

20 20 
LlA, OLE, 

P> Oin, -4 -4 

IlL P < Qin Vee = 5.5 V, VI = 0.4 V mA 

eLRO -2 -2 

P, 0, PLE, OLE -0.25 -1 -0.25 -1 

lot Vee = 5.5 V, Vo = 2.25 V -20 -112 -20 -112 mA 

lee Vee - 5.5 V, See Note 1 160 240 160 240 mA 

t All typical values are at Vee = 5 V, T A = 25°e. 
:t:The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit, lOS' 
NOTE 1: ICC is measured with all inputs high except LlA, which is low. 

switching characteristics (see Note 2) 
i 

VCC = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO Rl = 500 n, 
PARAMETER UNIT 

(INPUT I (OUTPUT) TA - MIN to MAX 

SN54AS866 SN74AS866 

MIN Typt MAX MIN Typt MAX 

tpLH 
LlA 

1 8.5 14 1 8.5 13 
ns 

tpHL 1 7.5 14 1 7.5 13 

tPLH P < 0, 1 5 10 1 5 8 

8 
ns 

tpHl P> 0 P < 0, 1 5.5 10 1 5.5 

tPLH Any P or 0 P > 0 1 13.5 21 1 13.5 17.5 
ns 

tpHL Data Input 1 10 17 1 10 15 

tPLH 
eLRO 

1 16 21 1 16 20 
ns 

tpHL 1 12 17 1 12 16 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO TA = 280 n, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA - MIN to MAX 

SN54AS866 SN74AS866 

MIN Typt MAX MIN Typt MAX 

tpLH P < 0, 1 6.5 12 1 6.5 11 
P = 0 ns 

tpHL P>O 1 8 14 1 8 13 

tPLH Any P or 0 1 10 15 1 10 14 
P = 0 ns 

tpHL Data Input 1 9 14 1 9 13 

tpLH 
eLRO 

1 12 17 1 12 16 
P = 0 ns 

tPHL 1 13 18 1 13 17 

t All typical values are at Vee = 5 V, T A = 25°e. 
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 

II 
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SN54AS866, SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

TYPICAL APPLICATION DATA 

This sequence of comparisons illustrates how the CLRQ function can be used to perform dU<l1 comparisons of 
the varying P terms (PO, Pl, etc.). When CLRQ is high, the P term is compared to the Q term. When CLRQ 
is taken low, the P term is compared to zero. This or similar sequences can enhance performance and reduce 
package count to perform value range checks. 

2-716 

l/A 

PlE=H 

p>o 
p<o 
alE 

ClRO 
alE 

'AS866 

1---~7 

P>O 
P<O 
P=O 

OlE~L __________________________ _ 

I I I , I I 

I PO:QO I I P1:QO I J P2:QO: 
PO:ZERO P1:ZERO 

FIGURE 1. MAGNITUDE COMPARISONS COMBINED WITH QUICK COMPARISONS TO ZERO 
(RANGE VERIFICATIONS) 
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SN54AlS867. SN54AS867. SN54AlS869. SN54AS869 
SN74AlS867. SN74AS867. SN74AlS869. SN74AS869 

SYNCHRONOUS 8·BIT UP/DOWN COUNTERS 

• Fully Programmable with Synchronous 
Counting and Loading 

• '867 Has Asynchronous Clear, '869 Has 
Synchronous Clear 

• Fully Independent Clock Circuit Simplifies 
Use 

• Ripple Carry Output for n·Bit Cascading 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300·mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

D2661, DECEMBER 1982 - REVISED MAY 1986 

SN54' ... JT PACKAGE 
SN74' ... OW OR NT PACKAGE 

(TOP VIEWI 

B 
C 
D 

NC 
E 
F 
G 

50 VCC 
51 ENP 
A QA 
B QB 
C QC 
D QD 
E QE 
F QF 
G QG 
H QH 

ENT ClK 
GND RCO 

SN54' ... FK PACKAGE 

(TOP VIEW) 

6 

8 

9 
10 

11 

~ 0 U t31!l. <! 
<!cncnz>tEo 
4 3 2 1 2827 26 

25 

24 

23 

22 
21 

20 

19 

12131415 161718 

NC-No internal connection 

These synchronous presettable counters feature an internal carry look-ahead for cascading in high-speed 
counting applications. Synchronous operation is provided by having all flip-flops clocked simultaneously 
so that the outputs change coincidentwith each other when so instructed by the count-enable inputs and 
internal gating. This mode of operation helps eliminate the output counting spikes that are normally 
associated with asynchronous Iripple-clock) counters. A buffered clock input triggers the eight flip-flops 
on the rising Ipositive-going) edge of the clock waveform. 

These counters are fully programmable; that is, the outputs may each be preset to either level. The.load 
mode circuitry allows parallel loading of the cascaded counters. As loading is synchronous, selecting the 
load mode disables the counter and causes the outputs to agree with the data inputs after the next clock 
pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without 
additional gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. 
Both count enable inputs IENP and ENT) must be low to count. The direction of the count is determined 
by the levels of the select inputs Isee Function Table). Input ENT is fed forward to enable the carry output. 
The ripple carry output thus enabled will produce a low-level pulse while the count is zero (all outputs 
low) counting down or 255 counting up (all outputs high). This low-level overflow carry pulse can be used 
to enable successive cascaded stages. Transitions at the enable ENP and ENT inputs are allowed regardless 
of the level of the clock input. All inputs are diode-clamped to minimize transmission-line effects, thereby 
simplifying system design. 

Copyright © 19B2, Texas Instruments Incorporated 
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SN54ALS867, SN54AS867, SN54ALS869, SN54AS869 
SN74ALS867, SN74AS867, SN74ALS869, SN74AS869 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS 

These counters feature a fully independent clock circuit. With the exception of the asynchronous clear 
on the '867, changes at control inputs (SO, S1) that will modify the operating mode have no effect on 
the Q outputs until clocking occurs. Anytime the ENP and/or ENT is taken high, ReO will either go or remain 
high. The function of the counter (whether enabled, disabled, loading, or counting) will be dictated solely 
by the conditions meeting the stable setup and hold times. 

The SN54ALS' and SN54AS' families are characterized for operation over the full military temperature 
range of -55,oe to 125°e. The SN74ALS' and SN74AS' families are characterized for operation from 
ooe to 70 oe. 

logic symbols t 

'ALS. 'ASB67 

...l.:,;;:""-J>C6/1,4,5-/3,4,5+ 

A (22 OA 

B 
c 

(21) 0B 
(201 0c 

D (19) OD 

(18) OE 

F 

G 
(9) 

171 OF 
(16) OG 

A 

B 

C 

D 

F 

G 

'ALS. 'ASB69 

CTRDIV 256 

OtM..Q. 
'!.f3 
G4 

...l.!::!-..p'C6/1,4,5-/3.4.5+ 

H (10) (15) OH 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12 . 
. Pin numbers shown are for DW, JT, and NT packages. 

FUNCTION TABLE 

Sl SO FUNCTION 

L L Clear 

L H Co·unt down 

H L Load 

H H Count up 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 7 V 
Operating free-air temperature range: SN54ALS', SN54AS' .................. - 55°e to 125°e 

SN74ALS', SN74AS' ................ , ..... ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 0 e 

2-718 TEXAS • 
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logic diagram (positive logic) 

A (31 

B (41 

c (51 

(61 
0 

m 
E 

SN54ALS867, SN54AS867, SN54ALS869, SN54AS869 
SN74ALS867, SN74AS867, SN74ALS869, SN74AS869 

SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 

(1BI QE 

(BI 

F~------~~==~-< 

(91 

G-'------~~H 

(101 

H-'----~~H 
Pin numbers shown are for DW. JT, and NT packages. 

tJ 
U) 
~ ·S 
(,) .. 

C3 
til 
~ 
"C 
C 
ca 
til 
..J 
~ 
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SN54ALS867. SN74ALS867 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS WITH ASYNCHRONOUS CLEAR 

PRODUCT 
PREVIEW 

l> ren 
D) 
:::::I 
c.. 
l> en 
C') 
:;' 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

fclock elock frequency 

twlclock) Duration 

twlclear) Duration of clear pulse ISO and 51 low) 

Data inputs A-H 

Enable P IENP) or 

Enable T lENT) 

tsu Setup timet SO or 51 (load) 

SO or 51 Iclear) 

SO or 51 Icount down) 

SO or 51 Icount up) 

th Hold time at any input with respect to clock t 

Skew time between SO and 51 (maximum to 
tskew 

avoid inadvertent clear) 

TA Operating free-air temperature 

n tThis setup time is required to ensure stable data. 
s:::: 
::;; 

SN54ALS867 SN74ALS867 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.7 0.8 V 

-0.4 -0.4 mA 

8.0 8.0 mA 

0 45 0 45 MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

-55 125 0 70 °e 

fI) . electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS867 

MIN TYP+ MAX 

SN74ALS867 

MIN TYP+ MAX 
UNIT 

VIK Vee - 4.5 V, II ~ -18 mA -1.5 -1.5 V 

VOH Vee ~ 4.5 V to 5.5 V, IOH ~ '-0.4 mA vCC- 2 VCC-2 V 

Vee - 4.5 V, IOL - 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee - 4.5 V, IOL - 8 mA 0.35 0.5 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 mA 

ENT 40 40 
IIH Vee =' 5.5 V, VI ~ 2.7 V ~A 

Other Inputs 20 20 

ENT -0.4 -0.4 
IlL 

Other inputs 
Vee ~ 5.5 V, VI ~ 0.4 V 

-0.2 ~0.2 
mA 

.Io§ Vee ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 mA 

lee Vee ~ 5.5 V, 28.5 28.5 mA 

+AII typical values are at Vee ~ 5 V, TA ~ 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

PROOUCT PREVIEW documents .. ntain information 
on products in the formative or dBsign p'hase of 
developmant. Characteristic data and othar 

2 w 7 20 :::~::t~:sr~':t ~~s~\na=::I:'r ~,:::~~~~:~:;.~ 
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PRODUCT 
PREVIEW 

SN54ALS869. SN74ALS869 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS WITH SYNCHRONOUS CLEAR 

recommended operating conditions 

SN54ALS869 SN74ALS869 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

fclock elock frequency 40 45 MHz 

tw{clock) Duration ns 

Data inputs A-H ns 

Enable P (ENP) or 
ns 

Enable T (ENT) 

tsu Setup timet SO or 51 (load) ns 

SO or 51 (clear) ns 

SO or 51 (count down) ns 

SO or 51 (count up) ns 

th Hold time at any input with respect to clock I ns 

TA Operating free-air temperature -55 125 0 70 °e 

tThis setup time is required to ensure stable data. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS869 

MIN TYPo): MAX 

SN74ALS869 

MIN TYP' MAX 
UNIT 

VIK Vee ~ 4.5 V, II ~ -18 mA -1.5 -1.5 V 

VOH Vee - 4.5 V to 5.5 V, IOH - -0.4'mA VCC- 2 VCC-2 V 

Vee ~ 4.5 V, IOL .~ 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee ~ 4.5 V, IOL ~ 8 mA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

ENT 40 40 
IIH Vee ~ 5.5 V, VI ~ 2.7 V ~A 

Other Inputs 20 20 

ENT -0.4 -0.4 
IlL Vee ~ 5.5 V, VI ~ 0.4 V mA 

Other inputs -0.2 -0.2 

lo§ Vee ~ 5.5 V, Va ~ 2.25 V -30 -112 -30 -112 mA 

lee Vee - 5.5 V, 28.5 28.5 mA 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

fI 
U) ... 
'S 
(,) ... 
U 
(IJ 

« 
"C 
s:: 
ca 

(IJ 
..oJ « 

PRODUCT PREVIEW documents contain information 
on products in the formative or design ~hase of 
devel!)pmeot. Characteristic data and other 
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SN54ALS867. SN74ALS867. SN54ALS869. SN74ALS869 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS 

'ALS867 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT I (OUTPUTI 

Vcc ~ 4.5 V to 5.5 V. 

CL ~ 500 pF, 

RL ~ 500 [J, 

TA ~ MIN to MAX 

PRODUCT 
PREVIEW 

UNIT 

SN54ALS867 SN74ALS867 

• l> 
ren 
I» 
:::::I 
Q. 

l> en 
C') 
::;' 
(') 

fmax 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tPHL 

tPLH 

tpHL 

tpHL 

tPLH 

tpHL 

tpHL 

CLK RCa 

CLK Any Q 

ENT RCa 

ENP RCa 

Clear 

(50,51 low) 
Any Q 

50.51 

(count up/down) 
RCa 

Clear 

(50,51 low) 
RCO 

s::: 'ALS869 switching characteristics (see Note 1) 
;:+ 
(I) 

( 

FROM TO 
PARAMETER 

(INPUT) (OUTPUTI 

MIN TypT MAX MIN TypT MAX 

45 45 

14 14 

13 13 

10 10 

12 12 

7.5 7.5 

8.5 8.5 

11.5 11.5 

8.5 8.5 

17 17 

12 12 

13 13 

22 22 

VCC ~ 4.5 V to 5.5 V, 

CL ~ 500 pF, 

RL ~ 500 [J, 

TA ~ MIN to MAX 

SN54ALS869 SN74ALS869 

MIN 

fmax 45 

tPLH 
CLK RCO 

tpHL 

tpLH 
CLK Any Q 

tpHL 

tPLH 
ENT RCO 

tpHL 

tpLH 
ENP RCO 

tpHL 

tpLH 50,51 
RCO 

tpHL (count up/down) 

Clear 
tpHL 

(50,51 low) 
RCO 

Clear 
tPHL 

(50,51 low) 
Any Q 

t All typical values are at VCC ~ 5 V, TA ~ 25°C. 
NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data aniJ oth., TEXAS • 
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10 
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12 

13 
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17 
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MAX. MIN Typt MAX 

45 

14 

13 

10 

12 

7.5 

8.5 

11.5 

8.5 

12 

13 

22 

17 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



SN54AS867, SN74AS867 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS WITH ASYNCHRONOUS CLEAR 

recommended operating conditions 

SN54AS867 SN74AS867 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 rnA 

IOL Low-level output current 20 20 rnA 

fclock elock frequency 0 40 0 50 MHz 

twlclockl Duration 12.5 10 ns 

twlclearl Duration of clear pulse ISO and Sl lowl 12.5 10 ns 

Data inputs A-H 5 4 ns 

Enable P IENPI or 
9 

Enable T IENTI 
8 ns 

tsu Setup timet SO or Sl (loadl 11 10 ns 

SO or Sl Iclearl 11 10 ns 

SO or Sl (count down) 42 40 ns 

SO or Sl Icount upl· 42 40 ns 

th Hold time at any input with respect to clockt 0 0 ns 

tskew 
Skew time between SO and S 1 (maximum to 

avoid inadvertent clear) 
8 7 ns 

TA Operating free-air temperature -55 125 0 70 °e 

II 
(I) ... ·S 
(.) ... 

C3 
en « 
"0 
c: 
ca 

tThis setup time is required to ensure stable data. til 
-oJ 

electrical characteristics over recommended operating free-air temperature range (unless otherwise « 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS867 

MIN Typt MAX 

SN74AS867 

MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vcc- 2 Vcc- 2 V 

VOL Vee - 4.5 V, IOL - 20 rnA 0.34 0.5 0.34 0.5 V 

II Vee = 5.5 V, VI =' 7 V 0.1 0.1 rnA 

ENT 40 40 
IIH Vee = 5.5 V, VI = 2.7 V ~A 

Other inputs 20 20 

ENT -4 -4 
IlL 

Other inputs 
Vee = 5.5 V, VI = 0.4 V 

-2 
rnA 

-2 

IO§ Vee = 5.5 V. Va = 2.25 V -30 -112 -30 -112 rnA 

Ice Vee = 5.5 V 134 195 134 195 rnA 

t All typical values are at Vee = 5 V, TA = 25 De. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to s~ifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily incluila testing of all parameters. 
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SN54AS869, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS WITH SYNCHRONOUS CLEAR 

recommended operating conditions 

SN54AS869 SN74AS869 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

'clock Clock frequency 0 40 0 45 MHz 

twlclockl Duration 12.5 11 ns 

Data inputs A-H 6 5 ns 

Enable P IENP) or 
10 9 

Enable T lENT) 
ns 

tsu Setup ~ime t SO or S 1 Iload) 13 11 ns 

SO or S 1 Iclear) 13 11 ns 

·SO or Sl Icount down) 52 50 ns 

SO or Sl Icount up) 52 50 ns 

th Hold time at any input with respect to clock t 0 0 ns 

TA Operating free-air temperature - 55 125 0 70 De 

tThis setup time is required to ensure stable data. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
notedl 

PARAMETER TEST CONOITIONS 
SN54AS869 SN74AS869 

TYP* TYP* 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, '.1, = -18 rnA -1.2 - 1.2 V 

VOH Vee ~ 4.5 V to 5.5 V, IOH ~ -2 mA Vee 2 Vee 2 V 

VOL Vee - 4.5 V, IOL - 20 mA 0.34 0.5 0.34 0.5 V 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 mA 

ENT 40 40 
IIH 

Other inputs 
Vee ~ 5.5 V, VI ~ 2.7 V ~A 

20 20 

ENT ·4 -4 
IlL Vee ~ 5.5 V, VI ~ 0.4 V mA 

Other inputs - 2 -2 
lo§ Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 - 30 -112 rnA 

lee Vee - 5.5 V 125 180 125 180 mA 

tAli typical values are at Vee ~ 5 V, T A ~ 25 De. 
§The output conditions have been chosen to produce a cl;Irrent that closely approximates one half of the true short-circuit output current, lOS. 

PRODUCTION DATA documents contain information 
current as 8f publicatioR date. Products conform 
to spacifications per the tenns of Texas Instruments 

2-724 standard wa ... anty, Production processing does not 
necessarily incluile testing of all parameters. 
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SN54AS867. SN74AS867. SN54AS869. SN74AS869 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS 

'AS867 switching characteristics (see note 1) 

Vcc ~ 4.5 V to 5.5 V, 
Cl ~ 50 pF, 

FROM TO Rl ~ 500 \2, 
PARAMETER UNIT 

(INPUT OUTPUT TA ~ MIN to MAX 

SN54AS867 SN74AS867 

MIN MAX MIN MAX 

f max 40 50 MHz 

tplH 
RCO 

5 31 5 22 
ClK ns 

tpHl 6 19 6 16 

tplH 3 12 3 11 
ClK Any Q ns 

tpHl 4 16 4 15 

tplH 
ENT RCO 

3 19 3 10 
ns 

tpHl 5 21 5 17 

tplH 
ENP RCO 

5 14 5 14 
ns 

tpHl 5 21 5 17 

Clear 
tpHl 

(SO, 51 low) 
Any Q 7 23 7 21 ns 

'AS869 switching characteristics (see note 1) 

Vcc ~ 4.5 V to 5.5 V, 
Cl ~ 50 pF, 

FROM TO Rl ~ 500 \l 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54AS869 SN74AS869 

MIN MAX MIN MAX 

f max 40 45 MHz 

tplH 
RCa 

6 35 6 35 
ClK ns 

tpHl 6 20 6 18 

tplH 3 12 3 11 
ClK Any Q ns 

tpHl 4 16 4 15 

tplH --
RCa 

3 25 3 15 
ENT ns 

tpHl 6 21 6 17 

tplH 
ENP RCa 

5 27 5 19 
ns 

tpHl 6 21 6 18 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
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'SN54ALS870. SN54AS870. SN54ALS871. SN54AS871 
SN74ALS870. SN74AS870. SN74ALS871. SN74AS871 

DUAL 16-BY-4 REGISTER FILES 

• 'AlS870 and 'AS870 in 24-Pin Small 
Outline, 300-mil DIP and Both Plastic and 
Ceramic 28-Pin Chip Carriers 

• 'AlS871 and 'AS871 in 28-Pin 600-mil DIP 
and Both Plastic and Ceramic Chip Carriers 

• 3-State Buffer-Type Outputs Drive Bus lines 
Directly 

• Typical Access Time: 
'AlS is 16 ns 
'AS is 11 ns 

• Each Register File Has Individual Write 
Enable Controls and Address lines 

• Designed Specifically for Multibus 
Architecture and Overlapping File Operations 

• Prioritized B Input Port Prevents Write 
Conflicts During Dual Input Mode 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices feature two 16-word by 4-bit 
register files, Each register file has individual 
write-enable controls and address lines. The 
'AS870 has two 4-bit data I/O ports 
(DOA1-DOA4 and DOB1-DOB4), The 'AS871 
has one 4-bit data I/O port (DOB 1-DOB4) with 
the other data port having individ ual data inputs 
(DA 1-DA4) and data outputs (OA 1-0A4), The 
data I/O ports can output to Bus A and Bus B, 
receive input from Bus A and Bus B, receive input 
from Bus A and output to Bus B, or output to 
Bus A and receive input from Bus B. To prevent 
writing conflicts in the dual-input mode, the B 
input port takes priority. Two select lines, SO and 
S 1, control which port has access to which 
register, S2 determines whether the A ports are 
in the input or the output modes and S3 does 
likewise for the B ports. The address lines 
(1 AO-1 A3 or 2AO-2A3) are decoded by an 
internal '-of-16 decoder to select which register 
word is to be accessed. All outputs are 3-state 
buffer-type outputs designed specifically to drive 
bus lines directly. 

The SN54AlS' and SN54AS' family is 
characterized for operation over the full military 
temperature range of - 55 DC to 125 DC. The 
SN74ALS' and SN74AS' family is characterized 
for operation from 0 DC to 70 DC, 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54ALS870, SN54AS870 ... JT PACKAGE 
SN74ALS870, SN74AS870 , , . DW OR NT PACKAGE 

(TOP VIEW) 

so vee 
lAO Sl 

2A3 

2A2 

lA3 2A1 

1W 2AO 
2W 

OQAl S3 
OQA2 DQB4 

DQA3 DOB3 
DQB2 

DOBl 

SN54ALS871, SN54AS871 ... JD PACKAGE 
SN74ALS871, SN74AS871 , , . N PACKAGE 

(TOP VIEW) 

Vec 
DA4 

DA3 

Sl 

2A3 

2A2 
2Al 

2AO 

2W 

S3 

OQB4 

DOB3 
OQ82 

DOB1 

SN54ALS870, SN54AS870 ... FK PACKAGE 
SN74ALS870, SN74AS870 .. , FN PACKAGE 

(TOP VIEW) 

4 3 2 1 28 27 26 

lA2 5 25~ 2A2 
1 A3 6 24 2A 1 
lW 7 23 2AO 

NC 22 NC 
82 21 iw 

DQAl 10 20 83 

DQA2 11 19 DQB4 

gg~~~g~ 
C")",,"OU~NM 

<i<tZZCJQJCCl 
dOl') 000 
00 000 

SN54ALS871, SN54AS871 ... FK PACKAGE 
SN74ALS871, SN74AS871 ... FN PACKAGE 

lAl 
lA2 

lA3 7 

'-W 
S2 

(TOP VIEW) 

4321282726 

25 

24 

23 

22 

GAllO 20 

QA2 11 19 

12131415 161718 

NC-No internal connection 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS87D. SN54AS87D. SN54ALS871. SN54AS871 
SN74ALS87D. SN74AS87D. SN74ALS871. SN74AS871 
DUAL 16·BY·4 REGISTER FILES 

logic symbols t 

lAO (2) 

lA1 (3) 

lA2 (4) 

lA3 15) 

2AO (19) 

2A1 (20) 

2A2 (21) 

2A3 (22) 

so 111 
81 (23) 

82 (7) 

lAfs 
j2A~ 
CO/Gl0 

C1/G" 

'ALS870, 'AS870 

(REG FILE 16X4] 

RAM 16 X 1 
(REG 11 

6 lA,if,2(1~I'D 

7 lA,1,3,4D lA Z8 

RAM16X 1 
[REG 21 

2A,O.2(1/3)5D 

7 2A.1,3,50 2A 29 

,., , ........... pOQBl 

MUX 

8 ii 

9 11 

lAO (4) 

1A1 (5) 

lA2 (6) 

lA3 (7) 

2AO (21) 

2A1 (22) 

2A2 123) 

2A3 (24) 

so (31 
81 (25) 

82 (9) 

}A~ 

J2A!' 
I. 

3 

CO/G10 

Cl/G" 

MUX 

8,W 

9,10 

'ALS871, 'AS871 

(REG FILE 16 X 41 

RAM 16 X 1 27 
[REG1] MUX 

6 lA,lJ,2(1/~)4D 13[>\7 
7 lA.1,3,40 lA 28 

8 IT 
RAM l6X 1 

[REG 21 
9 11 

6 2A,O,2(113)50 

7 2A.l.3,50 2A 29 
DA2' ("I ~ ____ L-~~ ______ ~L-~ __ ~ 

~:~;~~~------------------------~ 
0A3 

DA' 

DA' 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 

2-728 TEXAS .." 
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logic diagram (positive logic) 

lAO 
lAl 
lA2 
lA3 

SO 

SI 

S2 

S3 

liN 

2iN 

DAI 
rAS8711 

DOAI 
rAS8701 

QAl 
rAS8711 

"x 
:::: 
:('" 
~I~ 

" l=V-,..)L 
J"" 

,-- ]( 
v 

I 
I 
I 
I 

<{ 
......... 

I 
I 

~ 

-

SN54ALS870. SN54AS870. SN54ALS871. SN54AS871 
SN74ALS870. SN74AS870. SN74ALS871. SN74AS871 

DUAL 16·BY·4 REGISTER FILES 

DECODER DECODER 

~ ~ , , 
2 fs~ 

16 0 2 

3 15 3 

4 4 

'--- -

~ 
16 

Afs 

=LJ P~lP 
~ ,. 
Afs 

FL-..-I P~lP 
,. ,. 

THREE IDENTICAL CHANNELS NOT SHOWN 

FUNCTION TABLE 

~ 
~ 

~ 

2AO 
2Al 
2A2 
2A3 

DOB1 

• (I) 

.'!: 
::::I 
CJ ... 

U 
en 
<t 
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FILE SELECT INPUT/OUTPUT 

SO S1 FILE SEL S2 S3 I/O SEL 

L L 1RTOA,1RTOB 

H L 2R TO A, 1 R TO B 
L L A OUT, BOUT 

L H 1R TO A, 2R TO B 

H H 2R TO A, 2R TO B 

L L A TO 1 R, 1 R TO B 

H L A TO 2R, 1R TO B 
H L A IN, BOUT 

L H A TO 1 R, 2R TO B 

H H A TO 2R, 2R TO B 

L L 1 R TO A, B TO 1 R 

H L 2R TO A, B TO 1 R 
L H A OUT, BIN 

L H 1R TO A, B TO 2R 

H H 2R TO A, B TO 2R 

L L B TO 1R 

H L A TO 2R, B TO 1 R H H AIN,BIN 
L H A TO 1 R, B TO 2R 

H H B TO 2R 

TEXAS ." 
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SN54ALS870. SN74ALS870. SN54ALS871. SN74ALS871 
DUAL' 16-BY-4 REGISTER FILES 

PRODUCT 
PREVIEW 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted! 

Supply voltage, Vee ........................................................ : 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Voltage applied to a disabled 3-state output. .. ' .................................... 5.5 V 
Operating free-air temperature range: SN54ALS870, SN54ALS871 . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS870, SN74ALS871 ................ ooe to 70°C 
Storage temperature rarige. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

• recommended operating conditions 

SN54ALS870 SN74ALS870 

SN54ALS871 SN74ALS871 UNIT 

l> 
r
(f) 

m 
::s 
Co 

l> 
(f) 

(") 
:::;" 
n 
c 
;::;." 
(I) 

vee 
VIH 

VIL 

IOH 

IOL 

tw 

tsu 

th 

TA 

Supply voltage 

High-level input voltage 

Low-level input voltage 

High-level output current 

Low-level output current 

Duration of write pulse 

Setup times 

Hold times 

Operating free-air temperature 

PRODUCT PREVIEW documents contain information 
on products in the formative Dr design ~hasa of 

2 -7 30 :;::m=::r::. 8~~::=t:r:!~~ 1:::. I:~ru:~~~ 
reservas the right to c~ange or discontinue thesa 
products without notice. 

MIN 

4.5 

2 

Address before write I 

Data before write I 

Select before write 1 
Address after write t 

Data after write t 
Select after write t 

-55 
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3.5 
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0 

0 
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MAX MIN NOM· MAX 

5.5 4.5 5 5.5 V 

2 V 

0.7 0.8 V 

-1 -2.6 mA 

12 24 mA 

10 ns 

2 

4 -ns 

3.5 

0 

0 ns 

0 

125 0 70 °e 



PRODUCT 
PREVIEW 

SN54ALS870, SN74ALS870, SN54ALS871, SN74ALS871 
DUAL 16-BY-4 REGISTER FILES 

'ALS870 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

PARAMETER TEST CONOITIONS 
SN54AlS870 SN74AlS870 

UNIT 
MIN TYP MAX MIN TYP MAX 

V,K Vee = 4.5 V, " = -18 mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, 10H - -0.4 mA vcc- 2 vcc- 2 

VOH Vee - 4.5 V, 10H = -1 mA 2.4 3.2 V 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

Vee - 4.5 V, IOl-12mA 0.25 0.5 
VOL V 

Vee = 4.5 V, 10L = 24 mA 0.35 0.5 

Control inputs Vee = 5.5 V, V, =7V 0.1 0.1 

" DOA and DOB ports 
mA 

Vee - 5.5 V, V, - 5.5 V 0.2 0.2 

1W and 2W 20 20 

"H Other control inputs Vee = 5.5 V, V, = 2.7 V 40 40 ~A 

DOA and DOB ports 1: 50 50 

Control inputs 
V, = 0.4 V 

-0.2 -0.2 
',L Vee = 5.5 V, mA 

DOA and DOB ports 1: -0.2 -0.2 

10§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -.30 -112 mA 

lee Vee - 5.5 V 70.5 70.5 mA 

'ALS871 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54AlS871 SN74AlS871 
PARAMETER TEST CONDITIONS UNIT 

MIN TYP MAX MIN Typt MAX 

V,K Vee = 4.5 V, 
" = 

-18 mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA vcc- 2 vcc- 2 

VOH Vee - 4.5 V, 10H - -1 mA 2.4 3.2 V 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.5 
VOL V 

Vee = 4.5 V, 10L = 24 mA 0.35 0.5 

10ZH OA outputs Vee = 5.5 V, Vo = 2.7 V 20 20 ~A 

10Zl OA outputs Vee - 5.5 V, Vo - 0.4 V -20 -20 ~ 
Control and DA inputs Vee - 5.5 V, V, = 7 V 0.1 0.1 

" 
mA 

DOB ports Vee = 5.5 V, V, = 5.5 V 0.2 0.2 

1 W, 2W, and DA inputs 20 20 

,"H Other control inputs Vee = 5.5 V, V, = 2.7 V 40 40 ~A 

DOB ports" 50 50 

Control and DA inputs -0.2 -0.2 
',L Vee = 5.5 V, V, = 0.4 V mA 

DOB ports" -0.2 -0.2 

10§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V 70.5 70.5 mA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
:t:For 110 ports, the parameters IIH and IlL jnclud~ the off·state output current . 
. §The output conditions have been chosen to produce a current that closely approximates one-~alf of the true short-circuit current, lOS. 
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SN54ALS870. SN74ALS870. SN54ALS871. SN74ALS871 
DUAt 16·8Y·4 REGISTER FILES 

• ALS870 switching characteristics (see Note 11 

FROM TO 
PARAMETER 

IINPUT) (OUTPUT) 

Vcc = 4.5 V to .5.5 V. 
CL = 500 pF. 

R1 = 500 n. 
R2 = 500 n. 
TA = MIN to MAX 

PRODUCT 
PREVIEW 

UNIT 

SN54ALS870 SN74ALS870 

l> 
rrn 
m 
:::s 
Q. 

l> rn 
(') 
=t" 
n 
c 
~" 

talA) Any A Any DO 

SO Any DQA 
ta(S) 

SI Any DOS 

S2 Any DOA 
tdis 

S3 Any DOS 

S2 Any DOA 
ten S3 Any DOS 

W Any DO 

tpd DOA DOS 

DOS DOA 

• ALS871 switching characteristics (see Note 11 

FROM TO 
PARAMETER 

liN PUT) (OUTPUT) 

MIN Typt MAX MIN TYpt MAX 

11.5 11.5 

16 16 

16· 16 

9.5 9.5 

9.5 9.6 

7.5 7.5 

7.5 7.5 

12.5 12.5 

16.5 16.5 

16.5 16.5 

Vcc = 4.5 V to 5.5 V. 

CL = 500 pF. 

R, = 500 n. 
R2 = 500 n. 
TA = MIN to MAX 

SN54ALS871 SN74ALS871 

MIN 

talA) Any.A Any OA or DOS 

SO Any OA 
ta(S) 

SI Any DOS 

S2 Any OA 
tdis S3 Any DOS 

S2 Any OA 
ten 

S3 Any DOS 

W Any OA or DOS 

tpd DA DOS 

DOS OA 

tAli typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: Load circuit and voltage 'waveforms are shown in Section 1. 

PRODUCT PREVIEW documents enotsin information 
on products in the formative or design ~hasa of 
development. Characteristic data aoCi other TEXAS • 
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11.5 

16 

16 

9.5 

9.5 
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7.5 

12.5 

16.5 

16.5 
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MAX MIN Typt MAX 

11.5 

16 

16 

9.5 

9.5 

7.5 

7.5 

12.5 

16.5 

16.5 

ns 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 

ns 



SN54AS87D. SN74AS87D. SN54AS871. SN74AS871 
DUAL 16-BY-4 REGISTER FILES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS870, SN54AS871 . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS870. SN74AS871 ................ ooe to 70°C 
Storage temperature range ....... . -65°C to 150°C 

recommended operating conditions 

SN54ASB70 SN74ASB70 

SN54ASB71 SN74ASB71 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High~level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl Low-level output current 32 48 mA 

tw Duration of write pulse 12 12 ns 

Address before write'!' 5 5 

tsu Setup times Data before writer 15 15 ns 

Select before write.!. 12 12 

Address after writer 0 0 

th Hold times Data after writer 0 0 ns 

Select after writer 12 12 

TA Operating free-air temperature ~55 125 0 70 °C 
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current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
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SN54AS87D. SN74AS87D. SN54AS871. SN74AS871 
DUAL 16-BY-4 REGISTER FILES 

'AS870 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54AS870 SN74AS870 
PARAMETER TEST CONOITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vc'c ~ 4.5 V, II ~ -18 mA - 1.2 - 1.2 V 

Vcc ~ 4.5 V to 5.5 V, 10H ~ -2 mA Vee 2 Vee - 2 
VOH VCC ~ 4.5 V, 10H ~ -12 mA 2.4 3.2 V 

Vcc - 4.5 V, 10H - -15 mA 2.4 3.2 

VCC ~ 4.5 V, 10L ~ 32 mA 0.25 0.5 
VOL V 

Vcc ,. 4.5 V, 10L ~ 48 mA 0.35 0.5 

Control inputs VCC 5.5 V, VI - 7 V 0.1 0.1 
II mA 

DOA and DOB ports VCC ~ 5.5 V, VI ~ 5.5 V 0.2 0.2 

1W and 2W 20 20 

IIH Other control inputs VCC ~ 5.5 V, VI - 2.7 V 40 40 /lA 

DOA and DOB ports! 50 50 

Control Inputs -2 -2 
IlL 

DOA and DOB ports' 
VCC - 5.5 V, VI ~ OA V rnA 

-2 -2 

10 1 VCC ~ 5.5 V, Vo .0 2.25 V -30 -112 -30 -112 mA 

ICC VCC ~ 5.5 V 120 190 120 190 mA 

'AS871 electrical characteristics over, recommended operating free-air temperature range (unless 
otherwise noted) 

SN54AS871 SN74AS871 
PARAMETER TEST CONDITIONS 

TYPt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vce ~ 4.5 V, II ~ -18 rnA - 1.2 -1.2 V 

Vce - 4.5 V to 5.5 V, IOH - - 2 mA vee ·2 Vee 2 

VOH Vee -- 4.5 V, 10H - --12 mA 2A 3.2 V 

Vce - 4.5 V, IOH ~ -15 mA 2.4 3.2 

Vce - 4.5 V, IOL - 32 mA 0.25 0.5 
VOL V 

VCC ~ 4.5 V, 10L- 48 mA 0.35 0.5 

IOZH QA outputs VCC -- 5.5 V, Vo -- 2.7 V 50 50 p.A 

IOZL QA outputs Vee - 5.5 V, Vo ' OA V 50 50 "A 
Control and DA inputs VCC ~ 5.5 V, VI - 7V 0.1 0.1 

II mA 
DOS ports VCC -- 5.5 V, VI -- 5.5 V 0.2 0.2 

1 W, 2W, and DA inputs 20 20 

IIH Other control inputs VCC = 5.5 V, VI , 2.7 V 40 40 "A 
DOB ports t 50 50 

Control and DA inputs - 2 -2 
IlL 

DOB ports' 
VCC ~ 5.5 V, VI - OA V mA 

-2 -2 

10§ VCC - 5.5 V, Vo = 2.25 V -30 -112 30 112 mA 

ICC Vee 5.5 V 120 190 120 190 mA 

t AU typical values are at Vee = 5 V, T A = 2.5°C. 
+For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS-

PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 

2 -7 34 standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS870. SN74ALS870. SN54ALS871. SN74ALS871 
DUAL 16·BY·4 REGISTER FILES 

'AS870 switching characteristics (see Note 11 

Vcc = 4.5 V to 5.5 V, 
Cl - 50 pF, 

FROM TO 
R1 = 500 n, 

PARAMETER R2 - 500 Il, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS870 SN74AS870 

MIN MAX MIN MAX 

talAI Any A Any DO 5 20 5 15 ns 

SO Any DOA 3 15 3 13 
ta(SI 

S1 Any DOB 3 3 
ns 

15 13 

S2 Any DOA 3 12 3 11 
tdis 

S3 3 
ns 

Any DOB 3 12 11 

S2 Any DOA 3 15 3 12 
ten 

S3 Any DOB 3 15 3 12 
ns 

W Any DO 5 23 5 19 

tpd DOA DOB 5 25 5' 22 ns 

DOB DOA 5 25 5 22 

'AS871 switching characteristics (see Note 1) 

Vce = 4.5 V to 5.5 V, 
Cl - 50 pF, 

FROM TO 
R1 = 500 Il, 

PARAMETER R2 = 500 Il, UNIT 
(INPUT) (OUTPUT) 

TA - MIN to MAX 

SN54AS871 SN74AS871 

MIN MAX MIN MAX 

talAI Any A Any OA or DOB 5 20 5 16 ns 

SO Any OA 3 15 3 13 
talS) 

S1 3 
ns 

Any DOB 3 15 13 

S2 Any OA 3 12 3 11 
tdis S3 Anv DOB 3 

ns 
12 3 11 

S2 Any OA 3 15 3 12 
ten 

S3 3 12 
ns 

Any DOB 3 15 

W Any OA or DOB 5 23 5 19 

tpd DA DOB 5 26 5 23 ns 

DOB OA 5 26 5 23 

NOTE 1: Load circuit and·voltage waveforms are shown in Section 1. 
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SN54ALS873B. SN54AS873. SN74ALS873B. SN74AS873 
DUAL 4-BIT OoTYPE LATCHES WITH 3-STATE OUTPUTS 

• 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• 'ALS880A and 'AS880 are Alternative 
Versions with Inverting Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These dual 4-bit registers feature three-state 
outputs designed specifically for bus driving. 
This makes these devices particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The dual 4-bit latches are transparent D-type. 
When the latch enable input (1 C or 2C) is high, 
the Q outputs will follow the data (D) inputs in 
true form, according to the function table. When 
the latch enable input is taken low, the outputs 
will be latched. When CLR' goes low, the Q 
outputs go low independently of enable C. The 
outputs are in a high-impedance state when OC 
(output control) is at a high logic level. 

The SN54ALS873B and SN54AS873 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS873B and SN74AS873 are 
characterized for operation from O°C to 70°C. 

FUNCTION TABLE (EACH LATCH) 

INPUTS OUTPUT 

OC CLR ENABLE C D Q 

L L X X L 

L H H H H 

L H H L L 

L H L X Qo 

H X X X Z 

02661. APRIL 1982 - REVISED MAY 1986 

SN54ALS873B. SN54AS873 ... JT PACKAGE 
SN74ALS873B. SN74AS873 ... OW OR NT PACKAGE 

(TOP VIEW) 

1CLR VCC 
10C 1C 
101 1Q1 
102 1Q2 
103 1Q3 
104 1Q4 
201 2Q1 
202 2Q2 
203 2Q3 
204 2Q4 
20C 2C 
GNO 2CLR 

SN54ALS873B. SN54AS873 ... FK PACKAGE 
SN74ALS873B. SN74AS873 ... FN PACKAGE 

(TOP VIEW) 

4 3 2 1 282726 

102 5 25 1Q2 
103 6 24 1Q3 
104 7 23 1Q4 

NC 8 22 NC 
201 9 21 2Q1 
202 10 20 2Q2 
203 11 19 2Q3 

12 131415161718 

""IUOUIa:u"" OQZZd"'d 
NC'\IC,9 N C'\I 

NC-No internal connection 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS873B, SN54AS873, SN74ALS873B, SN74AS873 
DUAL 4·BIT O·TYPE LATCHES WITH 3·STATE OUTPUTS 

logic symbol t 

101 

102 

103 

104 

20C 

2C 

2CLR 

201 

202 

203 

204 

(9) 

(10) 

(22) 101 

(21) 102 

(20) 103 

(19) 104 

(18) 201 

(17) 202 

(16) 203 

(15) 204 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 

logic diagram (each quad latch, positive logic) 

Cl"C------<li ~_--.., 

C 

01 

01 -----+--+-4 

02 

02 ----+-+-1 

03 

03 ----+-+-1 

04 

04------1 
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SN54ALS873B. SN54AS873. SN74ALS873B. SN74AS873 
DUAL 4·BIT O·TYPE LATCHES WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS8738, SN54AS873 . . . . . . . . . .. - 55°C to 125°C 

SN74ALS873B, SN74AS873 ............... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions 

SN54ALS8738 SN74ALS8738 

NOM 
UNIT 

MIN MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 rnA 

10L Low-level output current 12 24 rnA 

I CLR low 15 15 
tw Pulse duration I Enable e high 

ns 
10 10 

tsu Setup time, data before enable CJ 10 10 ns 

th Hold tirQe, data after enable Cl 7 7 ns 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER 
SN54ALS8738 SN74ALS873B 

TEST CONDITIONS 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, II ~ -18 rnA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 rnA VCC- 2 VCC-2 

VOH Vee - 4.5 V, 10H - 1 rnA 2.4 3.3 V 

Vee - 4.5 V, 10H - -2.6 rnA 2.4 3.2 

Vee ~ 4.5 V, IOL ~ 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee - 4.5 V, 10L - 24 rnA 0.35 0.5 

10ZH Vee - 5.5 V, Vo - 2.7 V 20 20 ~A 

10ZL Vee ~ 5.5 V, Vo ~ 0.4 V -20 -20 ~A 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 rnA 

IIH Vet ~ 5.5 V, VI ~ 2.7 V 20 20 ~A 

IlL Vee ~ 5.5 V, VI ~ 0.4 V -0.2 -0.2 rnA 

10* Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 rnA 

Outputs high 11 21 11 21 

lee Vee ~ 5.5 V Outputs low 16 29 16 29 rnA 

Outputs disabled 20 31 20 31 

t All typical values are at Vee ~ 5 V, T A ~ 25 De. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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-SN54ALS8738. SN74ALS8738 
DUAL 4·81T o·TYPE LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc - 5 V 
CL=50pF 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 

Rl - 500 {J 

R2=500{J 

TA - 25°C 

'ALS8738 

MIN TYP MAX 

tpLH 7 11 
D Q 

tpHL 7 10 

tpLH 13 17 
C Q 

tpHL 14 18 

tpHL CLR Q 12 16 • l> tpZH OC 
11 14 

Q 
tpZL 11 15 

tpHZ Dc 
7 9 

Q 
tpLZ 7 11 

r 
en 
I» 
:::J Q. NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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VCC = 4.5 V to 5.5 V, 

CL - 50 pF, 

Rl = 500 {J 

R2=500{J 

TA = MIN to MAX 

SN54ALS873B SN74ALS873B 

MIN MAX MIN MAX 

2 17 2 14 

2 15 2 14 

8 29 8 22 

8 26 8 21 

6 24 6 20 

4 22 4 18 

4 23 4 18 

2 12 2 10 

2 21 2 15 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
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SN54AS873, SN74AS873 
DUAL 4-81T D-TYPE LATCHES WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54AS873 SN74AS873 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

lOH High-level output current -12 -15 mA 

lOl Low-level output current 32 48 mA 

I elR low 4.5 3.5 
tw Pulse duration I Enable e high 

ns 
5.5 4.5 

tsu Setup time. data before enable Cl 2 2 ns 

th Hold time, data after enable Cl 3 3 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS873 

MIN Typt MAX 

SN74AS873 

MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, lOH - -2 mA VCC- 2 VCC-2 

VOH Vee = 4.5 V, lOH = -12 mA 2.4 3.2 V 

Vee = 4.5 V, lOH = -15 mA 2.4 3.3 

Vee - 4.5 V, lOl - 32 mA 0.25 0.5 
Val V 

Vee = 4.5 V, lOl = 48 mA 0.35 0.5 

lOZH Vee = 5.5 V, Va = 2.7 V 50 50 ~A 

lOZl Vee - 5.5 V, Va - 0.4 V -50 -50 ~A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

III Vee - 5.5 V, VI - 0.4 V -0.5 -0.5 mA 

lot Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 68 110 68 110 

lee Vee = 5.5 V I Outputs low 67 109 67 109 mA 

I Outputs disabled 80 129 80 129 

t All typical values are at Vee = 5 V, TA = 25°e. 
:j: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS873, SN74AS873 
DUAL 4-81T D-TYPE LATCHES WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 

Rl = 500 o. 

PARAMETER 
FROM TO R2 - 500 O. 

UNIT 
IINPUT! IOUTPUT) TA - MIN to MAX 

SN54AS873 SN74AS873 

MIN MAX MIN MAX 

tpLH 3 9 3 6 
D Q 

3 7 3 6 
ns 

tpHL 

tpLH 6 14 6 11.5 
C Q 

4 9 4 7.5 
ns 

tpHL 

tpHL CLR Q 3 8.5 3 7.5 ns III 
tpZH 

DC 
2 8 2 6.5 

Q ns 
tpZL 4 11 4 9.5 

tpHZ i5C 
2 8 2 6.5 

Q ns 
tpLZ 2 8.5 2 7.5 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS8748, SN54ALS876A, SN54AS874, SN54AS876 
SN74ALS8748, SN74ALS876A, SN74AS874, SN74AS876 

DUAL 4-81T D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

• 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Choice of True or Inverting Logic 
'ALS874B, 'AS874 True Outputs 
'ALS876A, 'AS876 Inverting Outputs 

• Asynchronous Clear 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These dual four-bit registers feature three-state 
outputs designed specifically for bus driving. 
This makes these devices paricularly suitable for 
implementing buffer registers, 1/0 ports, 
bidirectional bus drivers, and working registers. 

The edge-triggered flip-flops enter data on the 
low-to-high transition of the clock. The 
'ALS874B and 'AS874 have CLR inputs and 
noninverting Q outputs; the 'ALS876A and 
'AS876 have PRE inputs and inverting Q 
outputs. In each case, taking this input low 
causes the four Q or Q outputs to go low 
independently of the clock. 

The SN54ALS' and SN54AS' devices are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS' and SN74AS' devices are 
characterized for operation from OOC to 70°C. 

02661. APRil 1982 - REVISED MAY 1986 

SN54ALS874B. SN54AS874 ... JT PACKAGE 
SN74ALS874B. SN74ASB74 ... ow OR NT PACKAGE 

(TOP VIEW) 

lClA vcc ,ac lClK 
101 
102 

103 103 
104 104 
201 201 

202 
203 

204 204 
20e 2ClK 
GND 2ClA 

SN54ALS874B. SN54AS874 ... FK PACKAGE 
SN74ALS874B. SN74ASB74 ... FN PACKAGE 

(TOP VIEW) 

-lu[5 u:J .... oouUUud ............. z> ......... 
4321282726 

12131415161718 

25 1Q2 
24 103 
23 104 

21 2Q1 

203 

SN54ALS876A. SN54AS876 ... JT PACKAGE 
SN74ALS876A. SN74AS876 .•. OW OR NT PACKAGE 

(TOP VIEW) 

lPAE vcc 
loe lCLK 
101 151 
102 102 
103 153 

154 
251 
252 

203 253 
204 254 
20e 2ClK 
GNO 2PAE 

SN54ALS876A. SN54AS876 ... FK PACKAGE 
SN74ALS876A. SN74AS876 ... FN PACKAGE 

(TOP VIEW) 

olgl~ u ~dld ............ 2> ........ 

4 3 2 1 282726 

102 25 152 

103 24 103 
104 7 23 154 
NC 8 22 NC 

201 • 21 iiil 
202 10 20 2a2 
203 11 I. 2Q3 

12131415161718 

gIg ~ ~I~ :Ju ,3 
NNC) NNN 

NC- No internal connection 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS874B, SN54ALS876A, SN54AS874, SN54AS876 
SN74ALS874B, SN74ALS876A, SN74AS874, SN74AS876 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

FUNCTION TABLES 

'ALS874B, 'AS874 lEACH FLIP-FLOP) 'ALS876A, 'AS876 lEACH FLIP-FLOP) 

INPUTS OUTPUT INPUTS OUTPUT 

DC CLR CLK a Q OC PRE CLK a Q 
L L X X L L L X X L 

L H t H H L H t H L 

L H t L L L H t L H 
L H L X Qo L H L X 0.0 
H X X X Z H X X X Z 

2 logic symbols t 
'ALS8748, 'AS874 'ALS876A, 'AS876 

l> 
r
C/) 

I» 
~ 
Q. 

l> 
C/) 

(") 
:::;" 
(") 
C 
;:j." 
(II 

IOC 121 EN 

lClK...:I;:;:23"-1 ---"'1:> 
lCDi 111 

101 131 

102 141 

103 151 

104 

20c 

2ClK 

2eTIi 

201 

202 
181 

203 
"191 

204 1101 

1221 lQl 

(21) lQ2 

1201 103 

1191 104 

1181 2Ql 

1171 2Q2 

1161 2Q3 
1151 2Q4 

201 171 
202 (8) 

203 191 

204 1'111(01) -l----"""= 
tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617.1-2. 

logic diagrams (positive logic) 

'ALS874B, 'AS874 lEACH QUAD FLIP-FLOP) 

iiC------~ 

ClK 

Ql 

01----++., 

Q2 

02----++., 

Q3 

03 ----+-+---t 

Q4 

04-------1 

Pin numbers shown are for OW, JT, and NT packages. 

'ALS876A, 'AS876 lEACH QUAD FLIP-FLOP) 

OC ------<l( 

ClK 

m 

01 ----+--+---1 

02 ----+--+---1 

03---++-i 

04-------1 
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SN54ALS874B, SN54ALS876A 
SN74ALS874B, SN74ALS876A 

DUAL 4-BIT D-TVPE EDGE-TRIGGERED FLIP-FLOPS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS874B, SN54ALS876A . . . . . . . .. - 55°C to 125°C 

SN74ALS874B, SN74ALS876A. . . . . . . . . . . .. ooe to 70°C 
Storage temperature range ......................................... - 65°C to 1 50°C 

recommended operating conditions 

SN54AlS874B SN74AlS8748 

SN54AlS876A SN74AlS876A UNIT 

MIN NOM MAX MIN NOM MAX 

vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 v 

VIH High-level input voltage 2 2 V 

Vil Low·level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOl Low-level output current 12 24 rnA 

fclock Clock frequency 0 25 0 30 MHz 

PRE or ClR low 10 10 

tw Pulse duration ClK high 20 16.5 ns 

ClK low 20 16.5 

Data 15 15 
tsu Setup time before ClK I 

10 
ns 

PRE or ClR inactive 10 

th Hold time, data after ClK I 4 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS874B SN74AlS874B 

PARAMETER TEST CONDITIONS SN54AlS876A SN74AlS876A UNIT 

MIN Typt MAX MIN Typt MAX 

VIK VCC = 4.5 V. 11=-18mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH - -0.4 rnA vCC- 2 vCC- 2 

VOH Vce = 4.5 V, IOH = -1 rnA 2.4 3.3 V 

Vce = 4·5 V, IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V, IOl = 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

VCC = 4.5 V, IOl = 24 rnA 0.35 0.5 

IOZH VCC = 5.5V, Vo = 2.7 V 20 20 ~A 

IOZl VCC = 5.5 V, Vo = 0.4 V -20 -20 ~A 

II Vec = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH VCC = 5.5 V, VI = 2.7 V 20 20 ~A 

III VCC = 5.5 V, VI = 0.4 V -0.2 -0.2 rnA 

lOt Vce = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

Output high 14 21 14 21 
'AlS874B Outputs low 19 30 19 30 

Outputs disabled 20 32 20 32 
rnA ICC VCC = 5.5 V 

Outputs high 14 21 14 21 

'ALS876A Outputs low 18 29 18 29 

Outputs disabled 20 31 20 31 

tAli typical values are at VCC = 5 V, TA = 25°e. 
:;:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS874B. SN54ALS876A 
SN74ALS874B. SN74ALS876A 
DUAL 4-BI1 D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

'ALS874B switching characteristics (see Note 1) 

Vcc - 5 V, 
CL - 50 pF, 

FROM TO 
R1 - 500 fl, 

PARAMETER R2 - 500 fl, 
(INPUT) (OUTPUT) 

TA - 25°C 

'ALS874B 

MIN TVI' MAX 

fmax 40 50 

tPLH 8 10 
CLK Any Q 

tpHl 8 13 

tpHl ClR Any Q 11 14 

tpZH aC 
9 12 

Any Q 
tpZL 11 15 

tPHZ 
OC 

6 8 
Any Q 

tPLZ 5.7 8 

'ALS876A switching characteristics (see Note 1) 

Vcc - 5 V, 
Cl - so pF, 

FROM 
R1 - 500 fl, 

TO 
PARAMETER R2 - 500 fl, 

(INPUT) (OUTPUT) 
TA - 25°C 

'ALS876A 

MIN TVP MAX 

f max 40 50 

tplH 
Any Q 

8 11 
ClK 

tpHl 9 12 

tpHl PRE Any Q 10 16 

tpZH oC Any Q 
10 13 

tpZl 11 15 

tpHZ 
OC Any Q 

6 8 

tplZ 7 10 

NOTE 1: Load circuit and. voltage waveforms are shown in Section 1. 

2-746 TEXAS ." 
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vcc - 4,5 V to 5.5 V, 
CL - 50 pF, 

R1 - 500 fl, 

R2 - 500 fl, 

TA - MIN to MAX 

SN54ALS874B SN74ALS874B 

MIN MAX MIN MAX 

25 30 

4 15 4 14 

4 15 4 14 

5 20 5 11 

4 21 4 18 

4 21 4 18 

2 12 2 10 

3 15 3 12 

Vcc - 4.5 C to 5.5 V, 
CL - so pF, 

R1 - 500 fl, 

R2 - 500 fl, 

TA - MIN to MAX 

SN54ALS876A SN74ALS876A 

MIN MAX MIN MAX 

25 30 

4 15 4 14 

4 15 4 14 

6 22 6 19 

4 21 4 18 

4 21 4 18 

2 12 2 10 

3 15 3 13 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
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SN54AS874. SN54AS876. SN74AS874. SN74AS876 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FlIp·FlOPS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS874, SN54AS876 . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS874, SN74AS876 ................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions -. SN54AS874 SN74AS874 

SN54AS876 SN74AS876 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

10l Low-level output current 32 48 mA 

fclock Clock frequency a 100 a 125 MHz 

PRE or elR low 4 2 

tw Pulse duration elK high 4 3 ns 

elK low 5 4 

Setup time Data 2.5 2 
tsu 

before elK! PRE or elR inactive 4 
ns 

5 

th Hold time, data after elK! 1 1 ns 

TA Operating free-air temperature -55 125 a .70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS874 SN74AS874 

PARAMETER TEST CONOITIONS SN54AS876 SN74AS876 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee - 4.5 V, II - 18 mA 1.2 1.2 V 

Vee - 4.5 V to 5.5 V, 10H - 2 rnA VCc- 2 VCC-2 

VOH Vee - 4.5 V, 10H - -12 mA 2.4 3.2 V 

Vee - 4.5 V, 10H - 15 rnA 2.4 3.3 

VOL 
Vee - 4.5 V, 10l - 32 mA 0.25 0.4 

V 
Vee - 4.5 V 10l - 48 rnA 0.35 0.5 

10ZH Vee 5.5 V, Vo - 2.7 V 50 50 ~A 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 10 ~A 

0 -3 -2 
III Vee = 5.5 V, VI = 0.4 V mA 

All other -0.5 -0.5 

lOt Vee = 5.5 V, Vo = 2.25 V -30 - 1 12 -30 - 1 12 mA 

Output high 82 133 82 133 

'AS874 Outputs low 92 149 92 149 

Outputs disabled 100 160 100 160 
lee Vee = 5.5 V mA 

Outputs high 88 142 88 142 

'AS876 Outputs low 94 150 94 150 

Outputs disabled 100 160 100 160 

t All typical values are at Vee = 5 V, T A = 25 °e. 
t The output conditions have been chosen to produce a current ~hat closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS87' SN54AS876, SN14AS87' SN74AS876 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

'AS874 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

fmax 
tplH 

ClK Any Q 
tpHl 

tpHl ClR Any Q 

tpZH DC Any Q 
tpZl 

tpHZ DC Any Q 
tplZ 

'AS876 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

f max 

tplH 
ClK Any Q 

tpHL 

tpHl PRE Any Q 

tpZH DC Any Q 
tpZl 

tpHZ DC Any Q 
tplZ 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

Vcc = 4.5 V to 5.5 V, 

Cl - 50 pF. 

R1 - 5000. 

R2 - 5000. 

TA = MIN to MAX 

SN54AS874 SN74AS874 

MIN MAX MIN 

100 125 

3 11.5 3 
4 12.5 4 

4 11 4 

2 8 2 

3 11.5 3 
2 7 2 

2 8.5 2 

Vcc - 4.5 V to 5.5 V. 

Cl = 50 pF. 

R1 = 5000. 

R2 - 5000. 

TA - MIN to MAX 

SN54AS876 SN74AS876 

MIN MAX MIN 

100 125 

3 11.5 3 
4 12.5 4 

4 11 4 

2 8 2 

3 11.5 3 
2 7 2 

2 7 2 

2·748 TEXAS ~ 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS. TEXAS 75265 

UNIT 

MAX 

MHz 

8.5 

10.5 
ns 

9.5 ns 

7 

10.5 
ns 

6 

7.5 
ns 

UNIT 

MAX 

MHz 

8.5 

10.5 
ns 

9.5 ns 

7 

10.5 
ns 

6 

6 
ns 



SN54AS877. SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Buffered 3-State Outputs Drive Bus Lines 
Directly 

• Cascaded to n-Bits 

• Eight Selectable Transceiver/Port Functions: 
AtoBorBtoA 
Register to A or Register to B 
Shifted to A or Shifted to B 
Off-Line Shifts (A and B Ports in High

Impedance State) 
Register Clear 

• Particularly Suitable for Use in Signature
Analysis Circuitry 

• Serial Register Provides: 
Parallel Storage of Either A or B Input 

Data 
Serial Transmission of Data from Either A 

or B Port 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The' AS877 features two 8-bit I/O ports (A 1-A8 
and B1-B81, an 8-bit parallel-load, serial-in, 
parallel-out shift register, and control logic. With 
these features, this device is capable of 
performing eight selectable transceiver or port 
functions, depending on the state of the three 
select lines SO, S1, and S2. These functions 
include: transferring data from port A to port B 
or vice versa (i.e" the transceiver functionl, 
transferring data from the register to either port, 

02661, DECEMBER 1982-REVISED AUGUST 1985 

SN54AS877 ... JT PACKAGE 
SN74AS877 ... OW OR NT PACKAGE 

(TOP VIEW) 

A1 
A2 
A3 
NC 
A4 
A5 
A6 

50 VCC 
51 ClK 
52 5ER(N 
A1 B1 
A2 B2 
A3 B3 
A4 B4 
A5 B5 
A6 B6 
A7 B7 
A8 B8 

GND 08 

SN54AS877 .... FK PACKAGE 
SN74AS877 .... FN PACKAGE 

(TOP VIEW) 

Z 
U>< c: 

N~OU U....JLU 
UlUlUlZ>UUl 

4 3 2 1 28 27 26 
25 
24 

23 
22 

B1 
B2 
B3 
NC 

6 

7 

8 

9 

10 

11 

21 B4 
20 B5 
19 B6 

121314151617 18 

NC - No internal connection 

serial shifting data to either port, performing off-line shifts (with A and B ports in high-impedance statel, 
and clearing the register. Synchronous parallel loading of the internal register can be accomplished from 
either port on the positive transition of the clock while serially shifting data in via the SERIN input. The 
'AS877 is ideally suited for applications needing signature-analysis circuitry to enhance system verification 
and/or fault analysis, All serial data is shifted right, All outputs are buffer-type outputs designed specifically 
to drive bus lines directly and all are 3-state except for Q8, which is a totem-pole output, 

The SN54AS877 is characterized for operation over the full military temperature range of - 55°C to 125 ac. 
The SN74AS877 is characterized for operation from O°C to 70 a C. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54AS877, SN74AS877 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

FUNCTION TABLE 

MODE 

5251 50 
CLOCK 5ERIN A1 Q1 B1 A2 Q2 B2 A3 Q3 B3 A4 Q4 B4 A5 Q5 B5 

L L L H or L X Z Qn A1 Z Qn A2 Z Qn A3 Z Qn A4 Z Qn A5 

L L L I X Z Al Al Z A2 A2 Z A3 A3 Z A4 A4 Z A5 A5 

L L H H or L X Bl Qn Z B2 Qn Z B3 Qn Z B4 Qn Z B5 Qn Z 

L L H I X 81 Bl Z B2 B2 Z B3 83 Z 84 B4 Z 85 B5 Z 

L H , L H or L X X Qn Ql X Qn Q2 X Qn Q3 X Qn Q4 X Qn Q5 

L H L I X Z Al Al Z A2 A2 Z A3 A3 Z A4 A4 Z A5 A5 

L H H H or L X Ql Qn X Q2 Qn X Q3 Qn X Q4 Qn X Q5 Qn X 

L H H I X Bl Bl Z B2 B2 Z B3 B3 Z 84 B4 Z B5 B5 Z 

H L L H or L X Z Un Ql Z Qn Q2 Z Qn Q3 Z Qn Q4 Z Qn Q5 

H L L I H Z H H Z Ql Ql Z Q2 U2 Z U3 U3 Z Q4 Q4 

H L L I L Z L L Z Ql Ql Z Q2 U2 Z Q3 Q3 Z Q4 Q4 

H L H H or L X Ql Qn Z Q2 Qn Z U3 Qn Z U4 Qn Z U5 Un Z 

H L H I H H H Z Ql Ql Z U2 Q2 Z U3 Q3 Z Q4 Q4 Z 

H L H I L L L Z Ql Ql Z Q2 Q2 Z Q3 U3 Z Q4 Q4 Z 

H H L H or L X Z Qn Z Z Qn Z Z Un Z Z Un Z Z Un Z 

H H L I H Z H Z Z Ql Z Z U2 Z Z U3 Z Z Q4 Z 

H H L I L Z L Z Z Ql Z Z Q2 Z Z U3 Z Z Q4 Z 

H H H H or L X Z Qn Z Z Qn Z Z Un Z Z Un Z Z Un Z 

H H H t X Z L Z Z L Z Z L Z Z L Z Z L Z 

A6 Q6 B6 A7 Q7 B7 A8 Q8 B8 
PORT 

FUNCTION 

Z Qn A6 Z Qn A7 Z Qn A8 
A TO 8 

Z A6 A6 Z A7 A7 Z A8 A8 

B6 Qn Z B7 Qn Z 88 Qn Z 
8 TO A 

86 B6 Z B7 B7 Z B8 B8 Z 

X Qn Q6 X Qn Q7 X Qn Q8 
QN TO BN' 

Z A6 A6 Z A7 A7 Z A8 A8 

Q6 Qn X Q7 Qn X U8 Un X 

86 B6 Z B7 B7 Z B8 B8 Z 
QN TO AN 

Z Qn Q6 Z Un U7 Z Un Q8 SHIFT 

Z Q5 Q5 Z Q6 Q6 Z Q7 Q7 TO 

Z Q5 U5 Z Q6 Q6 Z Q7 Q7 8 

U6 Un Z Q7 Un Z Q8 Qn Z SHIFT 

U!;; Q5 Z U6 Q6 Z Q7 U7 Z TO 

Q5 Q5 Z Q6 Q6 Z Q7 Q7 Z A 

Z Qn Z Z Un Z Z Qn Z 

Z Q5 Z Z Q6 Z Z Q7 Z SHIFT 

Z Q5 Z Z Q6 Z Z U7 Z 

Z Qn Z Z Qn Z Z Qn Z 
CLEAR 

Z L Z Z L Z Z L Z 

=;- level of Qn(n = 1, 2 ... 81 established on most recent i transition of elK. Q 1 thru 08 are the shift register outputs; only 08 is available 
n externally. The double inversions that take place as data travels from port to port are ignored in this table. 
t: 
;::;." 
en logic symbol t 

[PORT CONTROLLER] 

~>EN¥ SRGa 

9 (4/5/6)_ 
Z9 9 C1017R 

so (1) 

Sl (2) 

S2 (3) 

eLK (23) 

;;'1 1-0 ;;'1 
SERIN Zll 11 (4/5/6}10D 

Al (0/2}10D 
12 0 

13,1 13 (1/3}10D 214 
14(3/5) Z14 

;;'1 1-0 ;;'1 
(0/2}10D (0/2/4}1>'V 

15 0 

16,1 (1I3}10D 2/4 
17(3/5) Z17 

;;'1 1::0 

AS (0/2}10D 

33 0 

34,1 34 (1I3}10D 2/4 35 

35(3/5) Z35 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12, 
Pin numbers shown are for OW, JT, and NT packages, 
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logic diagram (positive logic) 

SN54AS877. SN74AS877 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

FOUR IDENTICAL CHANNELS NOT SHOWN 
INPUTS/OUTPUTS NOT SHOWN: 

(6) A3 (19) 83 
(7) A4 (18) 84 
(8) A5 117) 85 
(9) A6 (16) 86 

(13) L-____ -=~ __________ ~L-______________ ~Q8 

Pin numbers shown are for OW, JT, and NT packages. 
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SN54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

absolute maximum ratings over free-air temperature range 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs .. . . . . . . . . . . . . . . . ..................... '.' . . . . .. 7 V 

I/O ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS877 ................... :... - 55 °e to 125°e 

SN74AS877 ................. OOeto 70 0 e 
Storage temperature range ...... . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS877 SN74AS877 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage O.S O.S V 

Al·AS, 81·8S -12 -15 
IOH High-level output current mA as -2 -2 

A 1·A8, 81·8S 32 4S 
IOl Low-level output current mA as 20 20 

fclock Clock frequency 0 45 0 50 MHz 

tw Duration of clock pulse 11 10 ns 

A 1·A8, 81·8S 
5.5 5.5 

tsu Setup time before elK 1 5ERIN ns 

50,51,52 5.5 5.5 

Al-AS, 81·88 
0 0 

th Hold time, data after elK i 5ERIN ns 

50,51,52 0 0 

TA Operating free-air temperature - 55 125 0 70 °e 
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SN54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS877 SN74AS877 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee '0 4.5 V, II = 18 rnA - 1.2 - 1.2 V 

A1A8 Vee 4.5 V, 10H 12 mA 2 3.2 

VOH 81·88 Vee·· 4 . 5V , 10H - 15 mA 2 3.3 V 

All outputs Vee - 4.5Vto5.5V, 10H 2 mA Vee - 2 Vee -2 

Vee ~ 4.5 V, 10l - 32 mA 0.25 0.5 

Val 
All outputs except Q8 

Vee ~ 4.5 V, 10l 48 mA 0.35 0.5 V 

08 Vee ~ 4.5 V, 10l 20 mA 0.25 0.5 0.25 0.5 

SO, S 1. S2 0.3 0.3 
Vee 5.5 V, VI 7 V 

II elK and SERIN 0.1 0.1 mA 

A 1·A8, 81-88 Vee - 5.5 V, VI'" 5.5 V 0.2 0.2 

SO,Sl,S2 60 60 

IIH elK and SERIN Vee 5.5 V, VI 2.7 V 20 20 I,A 

Al·A8,81·88 1 70 70 

SO, S1. S2 -1 ·1 

III elK and SERIN Vee = 5.5 V, VI = 0.4 V - 0.5 -0.5 mA 

Al·A8,81·88 1 -0.75 - 0.75 

Except Q8 30 - 112 ·30 112 
10 1 Vee = 5.5 V, Va 2.25 V m/1, 

08 -20 112 -20 - 112 

lee Vee - 55 V 136 220 136 220 mA 

t All typical values are at Vee = 5 V, T A = 25°C. 
+For liD ports, the parameters IIH and IlL include the output currents IOZH and IOZL, respectively. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 v, 
Cl = 50 pF, 

FROM TO 
Rl = 500 \1, 

PARAMETER R2 = 500 \1, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS877 SN74AS877 

MIN MAX MIN MAX 

f max 45 50 MHz 

tplH 2 8.5 2 7 
Any A port Any B port 

3 10.5 3 
ns 

tpHl 9 

tplH 2 9 2 7.5 
Any B port Any A port 

3 10.5 3 9 
ns 

tpHl 

tplH 
SO,Sl,S2< 

Any A or B 3 11.5 3 10 

9.5 
ns 

tpHl port 2 2 8 

tplH Any A or B 2 11 2 9 
elK ns 

tpHl port 3 13 3 11 5 

tpLH 2 10.5 2 8 
eLK os ns 

tpHL 3 10 3 8.5 

tpHZ 2 7.5 2 6.5 
ns 

Any A or B 10.5 tpLZ 3 13 3 
SO,Sl,S2 

tpZH port 2 9 2 7 
ns 

tpZL 3 11.5 3 9.5 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
~The positive transition of S2 will cause low-level data at the A output Bus or stored in the shift register to be invalid for 12 ns. 
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SN54AS877. SN74AS877 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

2·754 

TYPICAL APPLICATION DATA 

BUS A TO BUS B OR 
SERIAL TRANSMISSION 

SERIAL IN ---------, 
CLK --1~---, 

I REG 

I 
AI 
I 
I 

I 
I 
IB 
I 
I 

SERIAL 
OUT 

SERIAL IN TO A PORT 

SERIAL IN _____ --, 

CLK-----, 

I 
I 
I B Hi·Z 

I 
I 

SERIAL 
OUT 

BUS B TO BUS A OR 

SERIAL TRANSMISSION 

SERIAL IN _____ -, 

CLK-...... -~ 

I 
I 
IB 
I 
I 

I 
I 
IB 
I 
I 

SERIAL 
OUT 

SERIAL IN TO B PORT 

SERIAL IN _____ ~ 

CLK--~--' 

TEXAS -I!} 
INSTRUMENTS 

Hi·Z 

I 
I 
IB 
I 
I 

SERIAL 
OUT 
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SN54ALS878A, SN54ALS879A, SN54AS878, SN54AS879 
SN74ALS878A, SN74ALS879A, SN74AS878, SN74AS879 

DUAL 4·BIT D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

• 3·State Bus Driving Outputs 

• Full Parallel·Access for Loading 

• Buffered Control Inputs 

• Choice of True or Inverting Logic 
'ALS878A, 'AS878 True Outputs 
'ALS879A, 'AS879 Inverting Outputs 

• Synchronous Clear 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300·mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These dual 4-bit registers feature three-state 
outputs designed specifically for bus driving. 
This makes these devices particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The dual 4-bit edge-triggered flip-flops enter data 
on the low-to-high transition of the clock (1 ClK 
and 2ClK). All types have individual 
synchronous clear inputs and output control pins 
for each group of 4-bit registers. 

The SN54AlS' and SN54AS' devices are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74AlS' and SN74AS' devices are 
characterized for operation from DOC to 7DoC. 

02661. APRil 1982 REVISED MAY 1986 

SN54ALS878A, SN54AS878 ... JT PACKAGE 
SN74ALS878A, SN74AS878 ... OW OR NT PACKAGE 

(TOP VIEW) 

lClR vcc 
lOC lClK 

101 
102 

103 103 
104 104 
201 201 
202 202 

203 203 
204 204 

2ClK 
GNO 2ClR 

SN54ALS878A, SN54AS878 ... FK PACKAGE 
SN74ALS878A, SN74AS878 ... FN PACKAGE 

(TOP VIEW) 

• 3 2 1 282726 

102 5 25 102 

103 6 2' 103 
104 23 104 

NC 22 NC 
201 • " 201 

202 10 20 202 

203 11 
" 203 

12131415161718 

SN54ALS879A, SN54AS879 ... JT PACKAGE 
SN74ALS879A, SN74AS879 ... OW OR NT PACKAGE 

(TOP VIEW) 

1CLR vcc 
lOC lClK 
101 101 
102 102 
103 103 

104 
201 

202 202 
203 203 

254 
2ClK 

GNO 2CLR 

SN54ALS879A. SN54AS879 ... FK PACKAGE 
SN74ALS879A. SN74AS879 ... FN PACKAGE 

(TOP VIEW) 

olgld u t:dlo .-.- ..... z > .-.-
• 3 2 1 282726 

102 5 25 102 
103 6 2' 103 
104 Q7 23 104 

NC gB 22 NC 
201 g. 21 251 
202 QlO 20 252 
203 Pll " 

253 

12131415161718 

NC - No internal connection 

Copyright ;f) 1982, Texas Instruments Incorp~rated 
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P"ODUCTION DATA documonls contain information 
current as of publication date. Products conform 
to specifications par the terms of Texas Instruments 
standard warranty_ Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS878A. SN54ALS879A. SN54AS878. SN54AS879 
SN74ALS878A. SN74ALS879A. SN74AS878. SN74AS879 
DUAL 4·81T D·TVPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

• ALS878A •• AS878 

(EACH FLIP-FLOP) 

FUNCTION TABLES 
• ALS879A •• ASB79 

(EACH FLIP-FLOP) 

INPUTS OUTPUT INPUTS OUTPUT 

OC CLR CLK D Q 

L L t X L 

L H t H H 

L H t L L 

L H L X QO 

H X X X Z 

logic symbols t 
• ALS878A •• AS878 

103 

104 

20c 

2CLK 

2m 

201 

202 
(81 

203 
(91 

204 
(101 

logic diagrams (positive logic) 

(221 101 

(211 102 

(201 103 

(191 104 

(181 201 

(171 202 

(161 203 

1151 204 

• ALSB78A. AS878 (EACH QUAD FLIP-FLOP) 

ac----------ct>----.., 
CLK-----I 

CLR 

01 

01 --+--L-'/ 

>--+-02 

02--+--L.J 

......... --'--03 

03--+--LJ 

""""-~ -~-~--04 

Cl 

04----LJ 10 

OC CLR CLK D a: 
L L t X H 

L H t H L 

L H t L H 

L H L X 00 
H X X X Z 

• ALSB79A •• AS879 

201 (71 (181 
201 

202 (81 
(171 _ 

203 (91 (161 ~~~ 
1101 (151 204 204 

• ALS879A •• AS879 (EACH QUAD FLIP-FLOP) 

ac---------d >----... 
CLK-----1 

Cl 

Dl--+--L~ 

Cl 

02--+--L.J 

Cl 

03--+--LJ 

"">0--04 

Cl 

04----L ~ 10 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 
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SN54ALS878A, SN54ALS879A, SN74ALS878A, SN74ALS879A 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLIP-FLOPS WITH 3·STAH OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ... 
Input voltage 
Voltage applied to a disabled 3-state output. 
Operating free-air temperature range: SN54ALS878A, SN54ALS879A . 

SN74ALS878A, SN74ALS879A 
Storage temperature range 

recommended operating conditions 

SN54ALS878A 

SN54ALS879A 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

VIL Low-level input voltage 0.7 

IOH High-level output current -1 

IOL Low-level output current 12 

, AlS878A 0 25 
fclock Clock frequency 

, AlS879A 0 20 

'AlS878A elK high or low 20 
tw Pulse duration 

'AlS879A elK high or low 25 

Setup time Data 15 
tsu 

elR 20 before elK I 

Hold time Data 4 
th 

after eLK 1 elR 0 

TA Operating free-air temperature - 55 125 

7V 
7 V 

5.5 V 
-55°et0125°e 

ooe to 70 0 e 
-65°e to 150 0 e 

SN74ALS878A 

SN74ALS879A 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-2.6 mA 

24 mA 

0 30 
MHz 

0 25 

16.5 
ns 

20 

15 

20 
ns 

4 

0 
ns 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS878A SN74ALS878A 

PARAMETER TEST CONDITIONS SN54ALS879A SN74ALS879A UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ ···18 mA -1.2 -1.2 V 

Vee ~4.5Vt05.5V, IOH ~ -0.4 mA VCC .. 2 VCC -2 

VOH Vee ~ 4.5 V, IOH ~ -1 mA 2.4 3.3 V 

Vee ~ 4.5 V, IOH ~ - 2.6 mA 2.4 3.2 

Vee ~ 4.5 V, IOl~12mA 0.25 0.4 0.25 0.4 
VOL V 

vee ~ 4.5 V IOl ~ 24 mA 0.35 0.5 

IOZH Vee ~ 5.5 V, VO~2.7V 20 20 MA 

IOZl Vee" 5.5 V, Vo = 0.4 V - 20 -20 I,A 

II Vee ~ 5.5 v, VI ~ 7 V 0.1 0.1 mA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 "A 
III Vee ~ 5.5 V, VI ~ 0.4 V -0.2 -0.2 mA 

10' vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 - 30 - 112 mA 

I Outputs high 14 23 14 23 

lee Vee ~ 5.5 V I Outputs low 18 31 18 31 mA 

r- Outputs disabled 20 33 20 33 

tAil typical values are at Vee = 5 V, TA = 25°C. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS878A; SN54ALS879A. SN74ALS878A. SN74ALS879A 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 5 V, VCC - 4.5 V to 5.5 V, 

Cl = 50 pF, Cl - 50 pF, 
R1 = 500 n, R1 - 500 n, 

TO R2 - 500 n, R2 - 500 n, 
PARAMETER FROM 

TA = 25°C (OUTPUn TA = MIN to MAX 

'AlS878A SN54AlS878A SN74AlS878A 

'AlS879A SN54AlS879A SN74AlS879A 

MIN TYP MAX MIN MAX MIN MAX 

'ALS878A 40 50 25 30 
f max 

'ALS879A 40 50 20 25 

tPLH 8 10 4 15 4 14 
eLK Oar 0 

tpHL 9 13 4 17 4 16 

tpZH 
oe OorD 

9 13 4 22 4 20 

tpZL 11 15 4 22 4 20 

tpHZ 
oe OarD 

6 8 2 12 2 10 

tpLZ 7 10 3 18 3 15 

:J NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
C. 
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SN54AS878. SN54AS879. SN74AS878. SN74AS879 
DUAL 4-BIT D-TYPE EDGE-TRIGGERED fliP-flOPS WITH 3-STAH OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. 7V 
7V Input voltage 

Voltage applied to a disabled 3-state output. 
Operating free-air temperature range SN54AS878., SN54AS879 . 

SN74AS878, SN74AS879 
Storage temperature range 

recommended operating conditions 

SN54AS878 

SN54AS879 

MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

Vil Low-level input voltage 0.8 

IOH High-level output current -12 

IOl Low-level output current 32 

fclock Clock frequency 0 100 

ClK low 4 
tw Pulse duration 

ClK high 5 

Setup time Data 3 
tsu 

before ClK I ClR 6.5 

Hold time Data 3 
th 

after ClK I ClR 0 

TA Operating free-air temperature - 55 125 

5.5 V 
- 55 De to 125 De 

oDe to 70 De 
-65 De to 150 De 

SN74AS878 

SN74AS879 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 mA 

48 mA 

0 125 MHz 

2 
ns 

4 

2 
ns 

5.5 

2 
ns 

0 

0 70 °c 
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SN54AS878, SN54AS879, SN74AS878, SN74AS879 
DUAL 4-81T D-TVPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS878 SN74AS878 

PARAMETER TEST CONDITIONS SN54AS879 SN74AS879 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - -2 mA Vcc- 2 Vcc- 2 

VOH Vee 4.5 V, 10H 12 mA 2.4 3.2 V 

Vee - 4.5 V, 10H - 15 mA 2.4 3.3 

VOL 
Vee - 4.5 V, 'IOl - 32 mA 0.29 0.5 

Vee - 4.5 V 10l - 48 mA 
V 

0.33 0.5 

10ZH Vee - 5.5 V, Vo - 2.7 V 50 50 ~A 

10Zl Vee - 5.5 V, Vo - 0.4 V -50 -50 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

D -3 -2 
III Vee = 5.5 V, VI = 0.4 V mA 

All other -0.5 -0.5 

10 1 Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 82 132 82 132 

'AS878 Outputs low 96 155 96 155 

Vee = 5.5 V, Outputs disabled 100 160 100 160 
lee 

See Note 1 
mA 

Outputs high 88 142 88 142 

'AS879 Outputs low 94 150 94 150 

Outputs disabled 100 160 100 160 

t All typical values are at Vee = 5 V, TA = 25 ce. 
:l:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
NOTE 1: lee is measured with elR and all D inputs grounded, and elK and oe at 4.5 V. 

switching characteristics (see Note 1) 

Vcc ~ 4.5 V to 5.5 V, 

eL = 50 pF, 

R1 - 500O, 

FROM TO R2 = 500O, 
PARAMETER UNIT 

(INPUT) (OUTPUTI TA = MIN to MAX 

SN54AS878 SN74AS878 

SN54AS879 SN74AS879 

MIN MAX MIN MAX 

fmax 100 125 MHz 

tplH 
a or a 3 11.5 3 8.5 

elK ns 
tpHl 4 12.5 4 10.5 

tpZH 2 8 2 7 
oe a or a ns 

tpZl 3 11.5 3 10.5 

tpHZ 
oe aorO 

2 7 2 6 
ns 

tplZ 2 7 2 6 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS880A, SN54AS880, SN74ALS880A, SN74AS880 
DUAL 4-81T D-TYPE LATCHES WITH 3-STATE OUTPUTS 

• 3-State Buffer-Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• 'ALS873B is Alternative Version with 
Noninverting Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These dual 4-bit registers feature three-state 
outputs designed specifically for bus driving. 
This makes these devices particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The dual 4-bit latches are transparent D-type. 
When the latch enable input (1 C or 2C) is high, 
the 0: outputs will follow the data (D) inputs in 
inverted form, according to the function table. 
When the latch enable input is taken low, the 
outputs will be latched. When PRE goes low, the 
0: outputs go low independently of the clock. 
The outputs are in a high-impedance state when 
OC (output control) is at a high logic level. 

The SN54ALS880A and SN54AS880 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS880A and SN74AS880 are 
characterized for operation from OOC to 70°C. 

FUNCTION TABLES (EACH LATCH) 

INPUTS 

OC PRE ENABLE C 0 
L L X X 

L H H H 

L H H L 
L H L X 

H X X X 

PRODUCTION DATA documenls contain 
information current as of publication date. 

OUTPUT 

0: 
L 

L 

H 

00 
Z 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54ALSBBOA. SN54AS880 ... JT PACKAGE 
SN74ALS880A. SN74AS880 ... ow OR NT PACKAGE 

(TOP VIEW) 

1PRE VCC 
10C 1C 
101 "01 
10Z 1QZ 
103 1Q3 
104 1Q4 
Z01 ZQ1 
ZOZ ZQZ 
Z03 ZQ3 
Z04 ZQ4 
ZOC ZC 
GNO ZPRE 

SN54ALS880A. SN54AS880 ... FK PACKAGE 
SN74ALS880A. SN74AS880 ... FN PACKAGE 

10Z 

NC 8 

Z01 9 
ZOZ 10 

Z03 11 

(TOP VIEW) 

4 3 2 1 28 2726 

12131415161718 

"IU Cl UIW u" Cl 0 Z Z 8: N 10 
"'INC!) N N 

NC-No internal connection 

25 1QZ 
24 153 
23 154 
22 NC 
21 Z01 

z5z 
19 Z53 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS880A, SN74AS880, SN74ALS880A, SN74AS880 
DUAL 4-81T D-TYPE LATCHES WITH 3-STATE OUTPUTS 

logic symbol t 

201 (71 

202 (81 

203 (91 

204 (101 

(221 _ 

(211 1~' 

(201 ~a~ 
(191 104 

(181 25, 

(171 252 

(161 253 
(151 2Q4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for OW, JT, and NT packages. 

logic diagram (each quad latch. positive logic) 

oc -------------QI~--~--_. 
C 

PRE 

01 

02 

03 --------t--t-f 

04 

I-----I.;.o-+_- 01 

t---Do-+-- 02 

I---I;>C)--+-- 03 

I---I;>c)----- 04 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

~U:~I~~~!~a;e: .V.~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : :: ; ~ 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS880A, SN54AS880 . . . . . . . . . .. - 55 °e to 125°e 

SN74ALS880A, SN74AS880 .............. ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 °e 
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SN54ALS880A, SN74ALS880A 
DUAL 4·81T O·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AlS880A SN74AlS880A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOl Low-level output current 12 24 mA 

I PRE low 15 15 
tw Pulse duration I Enable e high 

ns 
15 15 

tsu Setup time, data before enable el 10 10 ns 

th Hold time, data after enable el 10 10 ns 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AlS880A SN74AlS880A 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, 11=-18mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - -0.4 mA Vcc- 2 vcc- 2 

VOH Vee - 4.5 V, IOH - -1 mA 2.4 3.3 V 

Vee - 4.5 V, IOH - 2.6 mA 2.4 3.2 

Vee - 4.5 V, IOl-12mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, IOL = 24 mA 0.35 0.5 

IOZH Vee - 5.5 V, Vo - 2.7 V 20 20 ~A 

IOZl Vee - 5.5 V, Vo - 0.4 V -20 -20 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

.IIL Vee - 5.5 V, VI - 0.4 V -0.2 -0.2 mA 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 14 21 14 21 

lee Vee = 5.5 V I Outputs low 19 29 19 29 mA 

I Outputs disabled 20 31 20 31 

t All typical values are at Vee = 5 V, TA = 25 De. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

• II) ... ·S 
CJ .. 
(3 
en 
<C 
"'0 
r:: 
CO 

en .... 
<C 

TEXAS 'Ii1 
INSTRUMENTS 

2-763 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54ALS880A. SN74ALS880A 
DUAL 4·81T D·TYPE LATCHES WITH 3:STATE OUTPUTS 

l> 
r
tn 
I» 

switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
D Q 

tpHL 

tpLH C IT 
tpHL 

tpHL PRE Q 

tpZH 5C IT 
tpZL 

tpHZ DC IT 
tpLZ 

Vcc - 5 V 

CL - 50 pF. 

R1 - 500 Il. 

R2 - 500 Il. 

TA = 25°C 

·ALS880A 

MIN TYP MAX 

14 19 

9 12 

17 22 

14 18 

12 16 

12 15 

13 17 

6 9 

8 11 

&. . NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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VCC - 4.5 V to 5.5 V. 

CL - 50 pF. 

R1 = 500 Il 

R2-5001l 

TA - MIN to MAX 

SN54ALS880A SN74ALS880A 

MIN MAX MIN MAX 

3 23 3 20 

3 15 3 14 

8 31 8 24 

8 22 8 21 

6 24 6 21 

4 21 4 18 

4 21 4 18 

2 12 2 10 

3 21 3 17 
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SN54AS880, SN74AS880 
DUAL 4-81T O-TYPE LATCHES WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54AS880 SN74AS880 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vll Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

IOl Low-level output current 32 48 rnA 

I PRE low 4.5 3.5 
tw Pulse duration I Enable e high 

ns 
4 2.5 

tsu Setup time, data before enable el 2 2 ns 

th Hold time, data after enable el 1 1 ns 

TA Operating free-air temperature 55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS880 SN74AS880 
PARAMETER TEST CONDITIONS Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18mA -1.2 ,-1.2 V 

Vee - 4.5 V to 5.5 V, IOH - 2 rnA Vee 2 Vee 2 

VOH Vee = 4.5 V, IOH = -12 rnA 2.4 3.2 V 

Vee - 4.5 V, IOH - -15 rnA 2.4 3.3 

Vee - 4.5 V, IOl - 32 rnA 0.30 0.5 
Val V 

Vee - 4.5 V, 10l - 48 rnA 0.35 0.5 

10ZH Vee - 5.5 V, Va - 2.7V 50 50 ~A 

10Zl Vee - 5.5 V, Va - 0.4 V 50 50 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

III Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 rnA 

10' Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 73 118 73 118 

lee Vee = 5.5 V I Outputs low 76 122 76 122 rnA 

I Outputs disabled 86 137 86 137 

t All typical values are at Vee = 5 V, TA = 25 De. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS880, SN74AS880 
DUAL 4·8fT O·TYPE LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

VCC - 4.5 V 10 5.5 V. 

CL - 50 pF. 

FROM TO 
Rl - 5000. 

PARAMETER R2 - 5000. 
(INPUT) (OUTPUT) 

TA = MIN 10 MAX 

SN54AS880 SN74AS880 

l> r
C/) 

tpLH 

tpHL 

tpLH 

tpHL 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

MIN 

0 Q 4 

4 

C Q 6 
4 

PRE Q 4 

OC Q 
2 

4 

OC Q 2 

2 m 
~ 
Q. NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

11 4 9.5 

9 4 8.5 

14 6 11.5 

10 4 8 

11.5 4 10 

8 2 7.5 

11 4 10 

8 2 6.5 

9 2 8 

UNIT 

ns 

ns 

ns 

ns 

ns 



PRODUCT 
PREVIEW 

SN54AS881A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and 
Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Full Look-Ahead for High-Speed Operations 
on Long Words 

• Arithmetic Operating Modes: 
Addition 
Subtraction 
Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic Operations 

• Logic Function Modes 
Exclusive-OR 
Comparator 
AND,NAND,OR,NOR 
'AS881A Provides Status Register Checks 
.Plus Ten Other Logic Operations 

• Dependable Texas Instruments Quality and 
Reliability 

logic symbol t 

so (61 

51 P 
S2 G 
S3 A=B 

M Cn+4 

Cn 

AD 
I'D eo 

A1 
F1 

81 
A2 F2 ii2 
A3 

1'3 83 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers are for OW, JT, and NT packa.ges. 

02661, DECEMBER 1982 - REVISED MAY 1986 

SN54AS181A ... J OR JT PACKAGE 
SN54AS881A ... JT PACKAGE 

SN74AS181A ... N OR NT PACKAGE 
SN74AS881A ... DW OR NT PACKAGE 

(TOPVIEWI 

BO Vcc 
AO A1 
S3 B1 
S2 A2 
S1 B2 
SO A3 
cn B3 
M G 

FO Cn +4 
F1 p 
F2 A=B 

GND F3 

SN54AS181A, SN54AS881A ... FK PACKAGE 
SN74AS181A, SN74AS881A ... FN PACKAGE 

(TOP VIEWI 

U 
",OoU U~~ 
cnl<l:lal z > 1<1: lal 

4 3 2 1 282726 

12131415161718 

I~I~ ~ ~1f2 ~Io.. 
t9 <I: 

NC - No internal connection 

25 

24 

23 

22 

21 

20 

19 

For complete information on the SN54AS881A and the SN74AS881A, see page 2-187. 

Copyright © 1982, Texas Instruments Incorporated 
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• Directly Compatible with 'AS181B, 
'AS1181, 'AS881B, and 'AS1881 ALUs 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Capable of Anticipating the Carry Across a 
Group of Eight 4-Bit Binary Adders 

• Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

• Typical Carry Time, Cn to Any Cn + i, is 
Less Than 6 ns 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The' AS882A is a high-speed look-ahead carry 
generator capable of anticipating the carry 
across a group of eight 4-bit adders permitting 
the designer to implement look-ahead for a 
32-bit ALU with a single package or, by 
cascading' AS882A's, full look-ahead is possible 
across n-bit adders. 

The SN54AS882A is characterrized for operation 
over the full military temperature range of 
- 55°C to 125 ac. The SN74AS882A is 
characterized for operation from 0 ac to 70 ac. 

Cn +8 

Cn +16 

Cn +24 

Cn +32 

'AS882A LOGIC EQUATIONS 

Gl +P1GO+P1POCn 

G3 + P3G2 + P3P2G 1 + P3P2Pl GO 
+ P3P2Pl POCn 

G5 + P5G4 + P5P4G3 + P5P4P3G2 
+ P5P4P3P2G 1 + P5P4P3P2Pl GO 
+ P5P4P3P2Pl POCn 

G7 + P7G6 + P7P6G5 + P7P6P5G4 
+ P7P6P5P4G3 + P7P6P5P4P3G2 
+ P7P6P5P4P3P2G 1 + P7P6P5P4P3P2Pl GO 
+P7P6P5P4P3P2P1POCn 

SN54AS882A. SN74AS882A 
32-81T LOOK-AHEAD CARRY GENERATORS 

02661, DECEMBER 19B2 - REVISED NOVEMBER 19B5 

SN54As882A. . JT PACKAGE 
SN74AS882A ... DW OR NT PACKAGE 

(TOP VIEW) 

Cn Vce 
GO NC 
PO Cn + 32 
G1 P7 
Pl G7 

Cn +8 P6 
G2 G6 
P2 Cn +24 
G3 P5 
P3 G5 

Cn + 16 P4 
GND G4 

SN54AS882A ... FK PACKAGE 
SN74AS882A. . FN PACKAGE 

(TOP VIEW) 

G1 5 

P1 
Cn +8 7. 

NC 8 

G2 
P2 10 

G3 11 

N 
M 

U + 

Ifr 18 J ~ ~ ~ cJ 
. 4 3 2 1 28 2726 

12 1314 1516 17 18 

M cnou<t<tlJ'l 
10.. ~ Z Z 1(9 10.. 1(9 

+(9 
c 

U 

NC No internal connection 

25 P7 
24 G7 
23 P6 
22 NC 
21 G6 

20 Cn + 24 
19 P5 

Copyright © 1982, Texas Instruments Incorporated 
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SN54AS882A. SN74AS882A 
32·81T LOOK·AHEAD CARRY GENERATORS 

logic symbol t 

CPG 

Pl 

P6 

G6 

P7 
G7 

COl 
(6) Cn+8 

C03 
(11) Cn+16 

COS (17) Cn+24 

C07 
(22) Cn+32 

n 
:;' n tThis symbol is in accordancewith ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
s:::::: Pin numbers shown are for OW. JT, and NT packages. 
;:;' 
til 
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G7 

L 

X 

X 

X 

X 

X 

X 

X 

X 

(i5 

L 

X 

X 

X 

X 

X 

X 

03 G2 

L X 

X L 

X X 

X X 

X X 

06 05 

X X 

L X 
X L 

X X 

X X 

X X 

X X 

X X 

X X 

G4 

X 

L 

X 

X 

X 

X 

X 

01 00 

X X 

X X 

L X 

X l 

X X 

04 G3 02 G1 

X X X X 

X X X X 

X X X X 
L X X X 

X L X X 

X X L X 

X X X L 

X X X X 

X X X X 

G3 G2 01 

X X X 
X X X 

L X X 

X L X 

X X L 

X X X 
X X X 

FUNCTION TABLE 

FOR Cn + 16 OUTPUT 

INPUTS 

P3 P2 P1 PO Cn 
X X X X X 

l X X X X 

L L X X X 

L L L X X 
l L L l H 

All other combinations 

GO 

X 

X 

X 

X 

X 

X 

X 

L 

X 

SN54AS882A. SN74AS882A 
32·BIT LOOK·AHEAD CARRY GENERATORS 

FUNCTION TABLE 

FOR Cn +32 OUTPUT 

INPUTS 

P7 P6 P5 P4 

X X X X 

L X X X 

L L X X 

L L L X 

L L L L 

L L L L 

L L L L 

L L L L 

L L L L 

All other combinations 

FUNCTION TABLE 

FOR Cn + 24 OUTPUT 

INPUTS 

P3 

X 

X 

X 

X 

X 

L 

L 

L 

L 

OUTPUT 

P2 P1 PO Cn Cn +32 
X X X X H 

X X X X H 

X X X X H 

X X X X H 

X X X X H 

X X X X H 

L X X X H 

L L X X H 

L L L H H 

L 

OUTPUT 

GO P5 P4 P3 P2 P1 PO Cn Cn +24 
X X X X 

X L X X 

X L L X 

X L L L 

X L L L 

l l L L 

X L l l 

All other combinations 

OUTPUT 

Cn +16 G1 

H L 

H X 

H X 

H 

H 

L 

X 

X 

X 

X 

L 

L 

l 

GO 

X 

L 

X 

X X 

X X 

X X 

X X 

X X 

L X 

l l 

FUNCTION TABLE 

FOR Cn + B OUTPUT 

INPUTS 

P1 PO Cn 
X X X 

L X X 

L L H 

All other combinations 

X H 

X H 

X H 

X H 

X H 

X H 

H H 

L 

OUTPUT 

Cn+S 
H-

H 

H 

L 

• 

Any inputs not shown in a given table are irrelevant with respect to that output. 
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SN54AS882A. ·SN74AS882A 
32·81T LOOK·A~EAD CARRY GENERATORS 

logic diagram (positive logic) 

1'7 
(21) c:::j}-

1'6 
(19) ==n---

P5 
(16) ==r 

P4 
(14) !?l ~ 

1'3 

II P2 

(10) 

'::::::::t. Fr=f 
(8) ---=J 

'::::::j 

» PI 
(5) 

}--

r-
C/) 
Q) 
~ PO 

~ r-
(3) 

C. 

» ~ 
}--

C/) 

(") G7 

=i' G6 n 
r::: GS ::+ 
en 

G4 

(20) 

(18) )--

(15) ;-LL (13) 

G3 
(9) 

D >-----f 

G2 
(7) 

0--

)--

Gl 
(4) 

====:j 
)--

GO 
(2) 

:--u 

II) 

Pin numbers shown are for OW, JT, and NT packages. 
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SN54AS882A, SN74AS882A 
32-81T LOOK-AHEAD CARRY GENERATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS882A . . . . . . . . . . . . . . . . . . . . .. - 55 DC to 125 DC 

SN74AS822A .......................... oDe to 70 De 
Storage temperature range ......................................... - 65 DC to 150 DC 

recommended operating conditions 

SN54AS882A SN74AS882A 
NOM 

UNIT 
MIN NOM MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

II 
CI) .. 
'3 
CJ ... 

C3 
en « 
'C 
r:::: 
CO 
en 
....I « 
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SN54AS882A, SN74AS882A 
32-81T LOOK-AHEAD CARRY GENERATORS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) . 

SN54AS882A SN74AS882A 
UNIT PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -1SrnA -1.2 -1.2 V 

VOH Vee - 4.5 V, to 5.5 V, IOH - -2 rnA Vcc- 2 Vcc- 2 V 

VOL Vee = 4.5 V, IOL - 20 rnA 0.3 0.5 0.3 0.5 V 

en, PO, P1 0.4 0.4 

GO, G6 O.S O.S 

G1, G2, G4 1.2 1.2 

G3, G5 1.5 1.5 
II Vee = 5.5 V, VI = 7 V rnA 

G7 0.9 0.9 

P2, P3 0.3 0.3 
II 

P4, P5 0.2 0.2 

P6, P7 0.1 0.1 

en, PO, P1 SO SO 

GO,G6 160 160 

G1. G2, G4 240 240 

133,135 300 300 
IIH 

G7 
Vee = 5.5 V, VI = 2.7 V 

180 180 
~A 

P2, P3 60 60 

P4, P5 40 40 

P6, P7 20 20 

en, PO, P1 -2 -2 

GO, G6 -4 -4 

G1, G2, G4 -6 -6 

G3, G5 -7.5 -7.5 
IlL Vee = 5.5 V, VI = 0.4 V rnA 

G7 -4.5 -4.5 

P2, P3 -1.5 -1.5 

P4, P5 -1 -1 

P6, P7 -0.5 -0.5 

lot Vee = 5.5 V, Vo = 2.25 V -30 -130 -30 -130 rnA 

lee Vee - 5.5 V 44 70 44 70 rnA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(lNPUTI (OUTPUTI 

tpLH 

tpHL 
Cn Any output 

tpLH 
P orG 

tpHL 
Cn +8 

tPLH P orG Cn +16 
tpHL 

tpLH 
P orG 

tpHL 
Cn +24 

tPLH PorG Cn +32 
tpHL 

NOTE 1: Load circuits and voltage waveforms are shown in Section 1. 

SN54AS882A, SN74AS882A 
32-81T LOOK-AHEAD CARRY GENERATORS 

Vcc = 4.5 V to 5.5 V. 

CL - 50 pF. 

RL = 500 II. 

TA = MIN to MAX 
UNIT 

SN54AS822A SN74AS882A 

MIN MAX MIN MAX 

2 10 2 9 
3 15 3 14 

2 8 2 7 

2 8 2 7 

2 8 2 7 

2 8 2 
ns 

7 

2 8 2 7 

2 11 2 10 

1.5 9 2 8 
2 13 2 12 

fI 
CI) .... 
·S 
(,) ... 
U 
CJ) 

c:t 
"C 
c: 
CU 

CJ) 
....I 
c:t 
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SN54AS882A. SN74AS882A 
32·81T LOOK·AHEAD CARRY GENERATORS 

TYPICAL APPLICATION DATA 

The application given in Figure 1 illustrates how the' AS882A can implement look·ahead carry for a 32-bit 
ALU (in this case, the popular' AS881 A) with a single package. Typical carry times shown are derived 
using the standard Advanced Schottky load circuit . 

FIGURE 1 

Likewise, Figure 2 illustrates the same 32-bit ALU using two' AS882s. This shows the worst-case delay 
from LSB to MSB to be 19 ns as opposed to 25 ns in Figure 1. 

LSB A B A fi A ii MSB 

4~ 4! 4~ 4~ 4~ 4~ 

~C" 
'AS881A 

Cn +8 P2 G2 P3 ::~; G3 Cn +16 P4 G4 P5 G5 if ii7 G7 

!f Cn +32 r-+ ..... ----ICn 

PO.I GO 

·~1 
Pl G1 

.1 'AS882A 

Cn +24 P6 G6 

1 I 
PO ~O P2 G2 P6 '0"6 '7 (;7 

>- Cn 

'AS882A 

Cn 

Cn +32 ~.~ 
~; ':~"--:."" ~.·-;.·.l,·.",,,,,, !:: .. ;~~: ,:·,~.;'~'i·.t: .;",! ,':.;:, 7 os :';'I:.:;., .. I.~· ~:~:l·";"'~:;"::·'.·:<:\,:tf."_;:.~·~ .. :l ,.~, ,,:,,}...;.,';"':-:" .: ~'!:';': •. ·~:.7:.,. '~""'::''''':-.''''-\}~, ':". ·~.l·':.:;.""~,· I';!!~;'~";' .~::t-.i',:~ 

FIGURE 2 
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• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• latchable P Input Ports with Power-Up 
Clear 

• Choice of logical or Arithmetic 
(2's Complement) Comparison 

• Data and PlE Inputs Utilize P-N-P Input 
Transistors to Reduce DC loading Effects 

• Approximately 35% Improvement in AC 
Performance Over Schottky TTL while 
Performing More Functions 

• Cascadable to n-Bits while Maintaining High 
Performance 

• 10% less Power than STTl for an 8-Bit 
Comparison 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These advanced Schottky devices are capable 
of performing high-speed arithmetic or logic 
comparisons on two 8-bit binary or two's 
complement words. Two fully decoded decisions 
about words P and Q are externally available at 
two outputs. These devices are fully expandable 
to any number of bits without external gates, 
The P > Q and P < Q outputs of a stage 
handling less-significant bits may be connected 
to the P > Q and P < Q inputs of the next stage 
handling more-significant bits to obtain 
comparisons of words of longer lengths. The 
cascading paths are implemented with only a 
two-gate-Ievel delay to reduce overall 
comparison times for long words, Two 
alternative methods of cascading are shown in 
the typical application data. 

SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 

02661, DECEMBER 1982 REVISED MARCH 1985 

SN54AS885 , , ' , JT PACKAGE 
SN74AS885 ' , ' , OW OR NT PACKAGE 

(TOP VIEW) 

07 
06 
05 
NC 
04 
03 
02 

LiA VCC 
P<OIN PLE 
P>OIN P7 

Q7 P6 
06 P5 
05 P4 
04 P3 
03 P2 
02 P1 
01 PO 
00 P<OOUT 

GND P>OOUT 

SN54AS885 , . , , FK PACKAGE 
SN74AS885 ' , , , FN PACKAGE 

(TOP VIEW) 

4 3 2 1 2827,26 

5 25 

6 24 

23 

8 22 

9 21 

10 20 

11 19 

12 13 14 15 1617 18 

~O OUf-f-O 
dd ZZ::::>::::>CL 

l'l 00 
dO 
f\ V 
CLCL 

P6 
P5 
P4 
NC 
P3 
P2 
P1 

The latch is transparent when P latch Enable (PlE) is high; the P input port is latched when PLE is low. 
This provides the designer with temporary storage for the P data word. The enable circuitry is implemented 
with minimal delay times to enhance performance when cascaded for longer words. The PLE and P and 
Q data inputs utilize p-n-p input transistors to reduce the low-level current input requirement to typically 
-0.25 mA, which minimizes dc loading effects. 

The SN54AS885 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74AS885 is characterized for operation from OOC to 70°C. 

Copyright © 1982, Texas Instruments Incorporated 

fI 
en ... ·S 
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(f) 
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(f) 
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current 8S of publication date. Products conform to 
specifications per the terms of T Bxas Instruments 
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necessarily include testing of all parameters. 
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SN54ASB85, SN74ASBB5 
B·BIT MAGNITUDE COMPARATORS 

logic diagram (positive logic) 

PLE 

P7 

P6 

~rcT P7~ Q7 

p::..:. 
~10 P7 

P7 ~ P6~Q6 r-
!3.!!. P6 

P5 

P6 ;go P5~Q51 r-
P5 ~ 
P5 

• P4 

P3 

l> r- P2 en 
Q) 

:::s Pl 
Co 

» PO en 
0 
:::;' 

r-
~ P3 ~ Q3 

~ 
'"i>4 r-

P3 ~ ~2 
P3 f'-' 

r-
~ P2 Pl ~ Ql 

P2 ~ ; - Pl J' 
~ PO~QO 

-- Pl l1A 
~ PO J y II 

- PO 

II 
(') 
s:: 
;:;: 
tn Q7 ~~ 

Q6 
(5) ... Q6 

/l. L::o-II ... Q6 

Q5 
(6) .... Q5 ==D-

,/l Q5 

Q4 
(7) ... Q4 

.;>L Q4 h 

Q3 

Q2 

(8) .... OJ j 1 
.;>L Q3 4MSB~ 

(9) Q2 

,/l Q2 }---

Ql (10) " Ql 

-----v'L Ql 
}--

QO 
P> 

~Qij 
Qjn .... I 

P< Qjn 

ARITH 
(1) I LOGIC 

LIt.. 

Pin numbers shown are for DW, JT, and NT packages. 
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logic symbol t 

PLE (231 

PO 
(15) 

PI (16) 

P2 (17) 

P3 (18) 

P4 (19) 

P5 (20) 

P6 (21) 

P7 (22) 

P><l 
(3) 

P<O (2) 

00 (11) 

01 (10) 

02 (9) 

03 (8) 

Q4 (7) 

Q5 (61 

06 (5) 

07 (4) 

COMP 

M [ARITH, 2. COMP] 

Cl 

10 1=0 

> 
< 
0 

0 

P><l 

P<O 

SN54AS885, SN74AS885 
8·BIT MAGNITUDE COMPARATORS 

(13) P><l 
(14) P<O 

tThis symbol is in accordance with ANS/IIEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for OW, JT, and NT pac.kages. 

FUNCTION TABLE 

L/A 
OATA INPUTS INPUT INPUT OUTPUTS 

COMPARISON 
PO-P7, QO-Q7 P>Q P<Q P>Q P<Q 

LOGICAL H P>Q X X H L 

LOGICAL H P<Q X X L H 
LOGICAL t H P=Q H OR L H OR L H OR L H OR L 

ARITHMETIC L PAG Q X X H L 

ARITHMETIC L Q AG P X X L H 

ARITHMETICt L P=Q H OR L H OR L H OR L H OR L 

tIn these cases the P>Q output will follow the P>Q input, and the P<Q output will 
follow the P < Q input. 
AG - arithmetically greater than 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS885 - 55 DC to 125 DC 

SN74AS885 ........................... 0 DC to 70 DC 
Storage temperature range ........................................... - 65 DC to 150 DC 
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INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

2-779 



II 
l> 
ren 
CI) 
::::I 
c.. 
l> en 
(") 
::;" 
(') 
c 
::+ 
tn 

SN54AS885, SN74AS885 
8-BIT MAGNITUDE COMPARATORS 

recommended operating conditions 

PARAMETER 
SN54AS1l85 SN74AS885 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

tsu Setup time to PLEI 2 2 

th Hold time after PLEI 4 4 
ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS885 SN74AS885 

Typt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.2 -1.2 V 

VOH Vee ~ 4.5 to 5.5 V, IOH ~ -2 rnA Vee- 2 Vee- 2 V 

VOL Vee ~ 4.5 V, IOL ~ 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 ~A 

IIH 
LlA 

Others 
Vee ~ 5.5 V, VI ~ 2.7 V 

40 40 

20 20 
~A 

L/A -4 -4 

IlL 
P> Qin 

Vee ~ 5.5 V, VI ~ 0.4 V -2 -2 mA 
P < Qin 
P. Q, PLE -1 -1 

lot Vee ~ 5.5 V, Va ~ 2.25 V -20 -112 -20 -112 mA 

lee Vee - 5.5 V See Note 1 130 210 130 210 mA 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, lOS. 
NOTE1: lee is measured with all inputs high except LiA, which is low. 

switching characteristics (see Note 2) 

Vcc - 4.5 V to 5.5 V, 

CL ~ 50 pF, 

FROM TO RL ~ 500 I), 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54AS885 SN74AS885 

MIN Typt MAX MIN Typt MAX 

tpLH 8.5 14 8.5 13 
LA ns 

tpHL 7.5 14 7.5 13 

tpLH P <.. Qin P < Q. 5 ·10 5 8 

P> Qjn P > Q 5.5 10 5.5 8 
ns 

tpHL 

tpLH Any P or Q 13.5 21 13.5 17.5 

Data Input 10 17 10 15 
ns 

tpHL 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS885, SN74AS885 
8·BIT MAGNITUDE COMPARATORS 

TYPICAL APPLICATION DATA 

The' AS885 can be cascaded to compare words longer than 8·bits. Figure 1 shows the comparison of two 
32·bit words; however, the design is expandable to n-bits. Figure 1 shows the optimum cascading arrangement 
for comparing words of 32 bits or greater. Typical delay times shown are at Vee = 5 V, T A = 25 oe, and 
use the standard Advanced Schottky load of RL = 5000, eL = 50 pF. 

PLE 

P6t211 

P7 122~ 

p>a (31 ~t:=========~-, H OR L_~+=j"'~O~I2I~ P<Qi-!'41 
ao (111 

01 no) 
Q2 (9) 

Q3 t81 

04 m 
a5 t61 

151 
Q7 \41 

H OR L 

P1 (161 

P2 n1) 
P3(181 

"' II! 
III 

'" L/A 

'" (23) .. (15) 

" 1161 

" \171 

" \181 ... (19) 

" 12'" .. (211 

" \221 

,>0 '" p<o '" co \111 
Q1 (10) 

02 '" '" '" 171 
as \6\ 
06 161 

07 \41 

ill 
:ll 
~ 

111 
»0 \131 '" ,<0 (14) 

PLEIZ3) 

" (15) 

" (16\ 

'" " (17) .. 
" (18) :ll .. (19) ~ 

" 
(2Q~ 

" \211 

" (22) 

P4 (191 ~ 
PS(20) 

P6(211 

Pl(22) 

»0 01 \131 
(14) 

'>0 131 
»0 

(13) P>O 
'<0 '" 0'<0 

(14) 
P>O 

Ill' 
Q1 (10) 

I" 
'" '" 

HORL~m 
H OR L "'0 121 

no (11) 

Q1 no) 
0' I" 

'" 181 

'" 171 

101 
00 151 
0> '01 

H OR L ...... --'-:::-:~ 

13.5 ns 
-------~~TYPICAL ---'""~~ 

o. m 
0' 101 
06 16' 
0' '01 

13.5 ns 
----+ TYPICAL---+ 

FIGURE 1. 32·BIT TO 72 (N)·BIT MAGNITUDE COMPARATOR 
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SN54AS885, SN74AS885 
8·BIT MAGNITUDE COMPARATORS 

TYPICAL APPLICATION DATA 

The method shown in Figure 2 is the fastest cascading arrangement for comparing l6-bit or 24-bit words. Typical 
delay times shown are at Vee = 5 V. TA = 25°e. and use the standard Advanced Schottky load of RL = 500 n. 
eL = 50 pF. 

LATCH 

ENABLE 

(1\ 
WI 

111 A(I\ 
L/A L/ 

PLE (231 PLE 123\ PLE 1231 

LSB PO (151 PO 1151 PO (15) 

PI (161 

P2 (171 

P3' (18\ 

LIl PI 1161 LIl P1 1161 an 
co ; co 

~ 
P2 1171 P2 (171 co 

"' P3 1181 ~ P3 1181 ~ 
P4 (191 P4 1191 P4 (191 

P5 (201 P5 1201 P5 1201 

P6 (21\ P6 (211 P6 (211 

P7 (221 P7 1221 P7 (221 

P>O (31 
P<O (21 

H OR L 
LSB 00 (11\ 

Q1 (101 

P>O 1131 P>O (3) P>O '1131 MSB P>O 13) p>a 1131 
P<O 

P<O (141 P<O 12\ P<O 114) P<O 121 P<O (14\ 
P<O 

00 111\ 00 1111 
01 lio\ Q1 (10\ 

02 (91 02 19\ 02 19\ 

03 (81 03 18\ 03 18) 

04 (71 04 17) 04 17\ 

05 (61 05 16\ 05 16\ 

as (5\ 06 15\ 06 15) 

07 (41 07 14\ 07 14) 
MSB 

LSP MSP 

~ 16·BIT 
TYPICALLY 19 ns 

~ 

~ 24-BIT ~ 
TYPICALLY 24.4 ns 

FIGURE 2 
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PRODUCT 
PREVIEW 

SN54ALS963, SN54ALS964, SN74ALS963, SN74ALS964 
DUAL·RANK 8·BIT SHIFT REGISTERS WITH 3·STATE OUTPUTS 

• Serial-to-Parallel 'and Parallel-to· Serial 
Conversions 

• Parallel 1/0 Registers 

• Data Exchangeable Between 1/0 Register 
and Shift Register 

• Choice of Synchronous andlor 
Asynchronous Clear 

• Independent or Dual Register Clocking 

• Functionally Similar to National 
Semiconductor DM74LS962 

• Package Options Include Plastic "Small 
Outline" Packages. Both Plastic and Ceramic 
Chip Carriers. and Standard Plastic and 
Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The' ALS963 and' ALS964 each contain an a-bit 
shift register in parallel with an a-bit I/O register. 
In addition to serial-to-parallel and parallel-to
serial conversions. these devices are capable of 
exchanging data between the shift and I/O 
registers. Control lines determine the mode of 
operation as shown in the function table. 

The • ALS963 features individual shift and 110 
register clock inputs whereas the • ALS964 
features simultaneous register clocking through 
a single clock input. Clocking in both cases is 
achieved by positive transitions at the clock 
inputs. 

The clear function for the • ALS963 is 
synchronous (active highl. The • ALS964 
features active-high sYITchronous and 
asynchronous clearing. 

The SN54ALS963 and SN54ALS964 am 
characterized for operation over the full military 
of - 55°C to 125°C, The SN74ALS963 and 
SN74ALS964 are characterized for operation 
from O°C to 70°C. 

D288', NOVEM8ER '98S-REVISED MAY ,986 

SN54ALS963 ... JT PACKAGE 
SN74ALS963 ... OW OR NT PACKAGE 

(TOP VIEW) 

DE vcc 
SERIN A/OA 

BlOB 

G2-' C/Oc 
SCLR D/OO 

G'-2 6 E/OE 
GSH F/OF 

SEROUT G/OG 

H/OH 
GNO CLK' 

SN54ALS963 ... FK PACKAGE 

ITOP VIEW) 

G2-' 
SCLR 

G'-2 
GSH 

SEROUT 

• 
US 

6 
7 

B 

321 20 'i9 

910111213 

'B~ 
17 ~ 
16~ 
15[ 

1.[ 

BlOB 
C/OC 

0/°0 
E/OE 
F/OF 

SN54ALS964 ... JT PACKAGE 
SN74ALS964 ... OW OR NT PACKAGE 

(TOP VIEW) 

DE VCC 
SERIN A/OA 

GIN BlOB 

G2-' C/OC 
SCLR 0/00 
G'-2 6 E/OE 
GSH 7 F/OF 

G/OG 
H/OH 

GNO ACLR 

SN54ALS964 ... FK PACKAGE 

(TOP VIEW) 

G2-' • 
SCLR 

G'-2 

GSH 
SEROUT 

J 2 1 20 19 

9 10 11 12 13 

BlOB 
C/OC 

O/OD 
E/OE 
F/OF 
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SN54ALS963. SN74ALS963 
DUAL·RANK 8·BIT SHIFT REGISTERS WITH 3·STATE OUTPUTS 

'ALS963 logic symbol t 

ClK2"":":':-i> 

Gl·2 

GSH 

SERIN 

tThis symbol is in accordance with ANSI/IEEE Std 91·1984 and lEG Publication 617·12. 

'ALS963 register-level logic diagram 

ClK2 GSH GT2 SClR ClKl 

REG 2 REG 1 

SRG8 

'-- 3R 2.3R Lt:::.. 
,.... 

Ml Lt::" Ml -,.... 
M2 

,.... 
M2 

·C31T.2-+ C3 

SERIN 1.2.30 1.30 r 1.30 
8 

r I 
118 r 2.30 
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SN54ALS963. SN74ALS963 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 

• ALS963 gate-level logic diagram (positive logic) 

_~ll~I------------------~==~=r ________________________ 1 
OE ._ 

GIN 131 

--.!:::14~1------~==~~~ ____ t-1 G2·1 

'---"'---, 

SERIN .!:12::.1---+1H-H---lJ 
>-hl:..:,19::,:1_ A/QA 

L-----o-+--.-7-1 ---II-' 1171 
• 5 SECTIONS (16) 
• NOT SHOWN 1151 

I (141 
I (131 

r----~~---h 

C/Qc 
D/QD 
E/QE 
F/QF 
G/QG 

>-+llc::2~1 H/QH 

L-____________ -j ;>_"""1",,,,81_ SEROUT 

CI) 

.t::: 
::s 
(,) ... 
U 
en « 
"C 
c: 
CO 

en 
-I « 
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SN54ALS963, SN74ALS963 
DUAL·RANK 8·BIT SHIFT REGISTERS WITH 3·STATE OUTPUTS 

INPUTS 

OE GIN GE-1 G1-2 GSH 

H H H H H 

L H H H H 

X L H H H 

H H L H H 

II 
L H L H H 

X L L H H 

H H H L X 

L H H L X 

X L H L X 

H H L L X 

L H L L X 

X L L L X 

H H H H L 

L H H H L 

X L H H L 

H H L H L 

L H ~ H L 

X L L H L 

X H X X X 

X X X X X 

X H X X X 

X L X X X 

X L X X X 

2-786 

CLK1 

X 

X 
j 

t 
j 

j 

X 

X 

t 

j 

j 

j 

X 

X 
j 

j 

j 

t 

j 

X 

t 
j 

j 

'ALS963 

FUNCTION TABLE 

A/OA 

THROUGH 
CLK2 SCLR 

H/OH 

X L HI-Z 

X L OUTPUT 

X L INPUT 

X L HI-Z 

X L OUTPUT 
j L INPUT 

t L HI-Z 

t L OUTPUT 

t L INPUT 

t L HI-Z 

t L OUTPUT 

j L INPUT 

j L HI-Z 

t L OUTPUT 

j L INPUT 

j L HI-Z 

j L OUTPUT 

j L INPUT 

X H 
j H 

t H 
j H INPUT 

X H INPUT 

TEXAS .. 
INSTRUMENTS 

OPERATION OR FUNCTION 

All data stable 

All data stable 

Enter data from 1/0 into Reg 1 

Copy data from Reg 2 to Reg 1 

Copy data from Reg 2 to Reg 1 

Reg 1 DRs data from Reg 2 and 1/0 

Copy data from Reg 1 to Reg 2 

Copy data from Reg 1 to Reg 2 

Copy data from Reg 1 to Reg 2, 

enter new data from 1/0 into Reg 1 

Exchange data between registers 

Exchange data between registers 

Copy data from Reg 1 to Reg 2, 

Reg 1 ORs data from Reg 2 and 1/0 

Shift data in Reg 2 

Shift data in Reg 2 

Shift data in Reg 2, enter new data 

from 1/0 into Reg 1 

Copy data from Reg 2 to Reg 1, 

shift data in ,Reg 2 

Copy data from Reg 2 to Reg 1, 

shift data in Reg 2 

Reg 1 ORs data from Reg 2 and 110, 

shift data in Reg 2 

Synchronously clear Reg 1 

Synchronously clear Reg 2 

Synchronously clear both registers 

Enter data from 110 into Reg 1 and 

synchronously clear Reg 2 

Enter data from 1/0 into Reg 1 

POST OFFICE BOX 655012 • DALLAS, :rEXAS 75265 



'ALS964 logic symbol t 

SN54ALS964. SN74ALS964 
DUAL·RANK 8·BIT SHIFT REGISTERS WITH 3·STATE OUTPUTS 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 

'ALS964 register-level logic diagram 

ClK GSH G1-2 SClR AClR GIN G2-1 OE 

REG 2 REG 1 BUFFERS 

SRG8 C> 
R R --;-

- 3R 2,3R L..t::,. 
,...., L..t::" EN 

Ml M1 -
.r-.. M2 

...... 
M2 -

C3/T,2- C3 

1,2,30 
B 8 

SERIN 1,30 r 1,30 

IlB r 2,30 I 8 

F 
SE ROUT 

II 

TEXAS ~ 
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SN54ALS964, SN74ALS964 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 

• ALS964 gate-level logic diagram (positive logic) 

OE 
(11 

(31 
GIN 

(41 
G2·1 

ClK 

ACLR 

SCLR 

l> r- SERIN --='----+-++-1+--I...J 
C/) 

Q) 
:1 
C. 

l> 
C/) 

Q ... 
(") 
I: 
;; 
en 

2-788 

L-.,,-----tlI+--+---tJ (171 C/Oc 

: 5 S~CTIONS (161 D/OD 
• NOT SHOWN (151 E/OE 
• I (14) F/OF 

I (131 G/OG 

L-------------J ;.~-='- SERour 
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INPUTS 

OE GIN G2·1 G1-2 GSFi 

H H H H H 

L H H H H 

X L H H H 

H H L H H 

L H L H H 

X L L H H 

H H H L X 

L H H L X 

X L H L X 

H H L L X 

L H L L X 

X L L L X 

H H H H L 

L H H H L 

X L H H L 

H H L H L 

L H L H L 

X L L H L 

X H X X X 

X X X X X 

X L X X X 

SN54ALS964. SN74ALS964 
DUAL·RANK 8·BIT SHIFT REGISTERS WITH 3·STATE OUTPUTS 

CLK ACLR 

X L 

X L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

1 L 

X H 

1 L 

'ALS964 

FUNCTION TABLE 

A/QA 

THROUGH 
SCLR 

H/QH 

L HI-Z 

L OUTPUT 

L INPUT 

L HI-Z 

L OUTPUT 

L INPUT 

L HI-Z 

L OUTPUT 

L INPUT 

L HI-Z 

L OUTPUT 

L INPUT 

L HI-Z 

L OUTPUT 

L INPUT 

L HI-Z 

L OUTPUT 

L INPUT 

H 

X 

H INPUT 

OPERATION OR FUNCTION 

All data stable 

All data stable 

Enter data from 110 into Reg 1 

Copy data from Reg. 2 to Reg 1 

Copy data from Reg 2 to Reg 1 

Reg 1 DRs data from Reg 2 and 110 

Copy data from Reg 1 to Reg 2 

Copy data from Reg 1 to Reg 2 

Copy data from Reg 1 to Reg 2, 

enter new data from I/O into Reg 1 

Exchange data between registers 

Exchange data between registers 

Copy data from Reg 1 to Reg 2, 

Reg 1 DRs data from Reg 2 and 110 

Shift data in Reg 2 

Shift data in Reg 2 

Shift data in Reg 2, enter new data 

from 110 into Reg 1 

Copy data from Reg 2 to Reg 1, 

shift data in Reg 2 

Copy data from Reg 2 to Reg 1, 

shift data in Reg 2 

Reg 1 DRs data from Reg 2 and 110, 

shift data in Reg 2 

Synchronously clear Reg 1 and Reg 2 

Asynchronously clear Reg 1 and Reg 2 

Enter data from lID into Reg 1 and 

synchronously clear Reg 2 

• CI) ... 
'3 
(.) 
~ 

C3 
en 
<t 
"'C 
C 
CO 

en 
...I 
<t 
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SN54ALS963, SN74ALS963 
DUAL·RANK 8·BIT SHIFT REGISTERS WITH 3·STATE OUTPUTS 

'ALS963 typical sequence 

Illustrated below is the following sequence: 
1. Clear both registers to zero. 
2. Input 0011 0011 in Reg 1. 
3. Transfer 0011 0011 from Reg 1 to Reg 2. 
4. Input 0111 0111 into Reg 1. 
5. Shift contents of Reg 2, SERIN = 0 
6. Shift contents ot Reg 2, SERIN = 1 
7. Exchange contents of Reg 1 with Reg 2 . 

OE 

GIN I 

GsH 
SCLii --..-r-n 

I 
I 

Gl·2 LJ 
G2·1 

ClKl 

ClK2 

SERIN 

SEROUT~ 
I 

r-l 

LJ 
LJ 

A/QA·H/QH ~ 00000000 H 00110011 1011101111 1011,011,1 11001101 

I• .I+--.I~ INPJT ~I+--HI.Z------+I+--OUTPUT---+I 
OUTPUT HI·Z I i I 

I I I 
CONTENTS~ j 
OF REG 1 ~ 00000000 100110011 I 01110111 I 11001101 

I I 'I I 
I I I I 

CONTENTS ~~~~~L---~~~~---JI---JI:1~I~~~:!~~~~~~~~::~~~::: OF REG 2 ~ 00000000 I 00110011 0111 0111 

f t 
CLEAR REG 1 lOAD lOAD lOAD SHIFT 

AND REG 2 REG 1 REG 2 REG 1 REG 2 
SERIN =0 

REG2 
SERIN = 1 

2·790 TEXAS ~ 
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SN54ALS964, SN74ALS964 
DUAL-RANK B-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 

• ALS964 typical sequence 

Illustrated below is the following sequence: 
1. Asynchronously clear Reg 1 and Reg 2 to zero. operate. then synchronously clear. 
2. Input 0011 0011 into Reg 1. 
3. Transfer 0011 0011 from Reg 1 to Reg 2 and input 0111 0111 into Reg 1. 
4. Shift contents of Reg 2. SERIN = 0 
5. Shift contents of Reg 2. SERIN = 1 
6. Exchange contents of Reg 1 with Reg 2. 

OE 

GIN 

GSH 

SCLR ----..r--n 
ACLR JI 

Gl·2 

G2-1 

CLK --: __ -1/ I 

I 
SERIN --...: ___ ....:..I __________________ 

J
r-1'-______ _ 

I 
I 

SEROUT A~~_.m~~-------------------' 
A/QA·H/QH m mooo ooooHPO~O~l~l 0~0~1!1 II =Jo~lIll~O~lIll!:=~-------il =1~1~00~11@0!1 =~ 

H-0UTPuT ~ I". ---,NPuT----·_I_H'-z---+_I_oUTPuT---.j 

I I 
CONTENTS XlQ ~ 

OFREGl ~ ~ 00000000 100110011 I 01110111 11001101 

CONTENTSm m 00000000 1001100111011001101110011011 01110111 
OF REG 2 C¥l!-f -K¥¥l~f----"":;===-""'f---!t~~~f ;.;..:..;.= .... t...;.;.;;;~.;..f!--..;.....,--

ASYN SYN LOAD LOAD REG 1 SHIFT SHIFT EXCHANGE 
CLEAR CLEAR REG 1 ANO REG 2 REG 2 REG 2 

SERIN = 0 SERIN=l 

• (I) ... ·S 
U 
~ 

C3 
en 
c::r: 
'C 
C 
as 
en .... 
c::r: 
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SN54ALS963, SN54ALS964, SN74ALS963, SN74ALS964 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS963, SN54ALS964 . . . . . . . . . .. - 55°C to 125°C 

SN74ALS963, SN74ALS964 ............... OOeto 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

'ALS963 recommended operating conditions 

SN54ALS963 SN74ALS963 

MIN NOM MAX MIN NOM MAX 
UNIT 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 mA 

SEROUT 8 16 
IOl Low-level output current mA 

QA thru QH 12 24 

fclock Clock frequency lat 50% duty cycle) 0 25 0 25 MHz 

ClK 1 high or low 20 20 
tw Pulse duration 

20 20 
ns 

ClK2 high or low 

Data before ClK11 

GIN before ClK 11 

G 1-2 before ClK21 
tsu Setup time ns 

G2-1 before elK 11 

GSH before ClK21 

SClR before elK 11 or ClK21 

th Hold time after ClK 11 or ClK21 ns 

TA Operating free-air temperature -55 125 0 70 °c 

'ALS964 recommended operating conditions 

SN54ALS964 SN74ALS964 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

SEROUT 8 16 
IOl Low-level output current I QA thru OH mA 

12 24 

fclock Clock frequency lat 50% duty cycle) 0 25 0 25 MHz 

ClK high or low 20 20 
tw Pulse duration ns 

AClR low 

Data before ClKl 

GIN before ClKl 

tsu Setup time 
G1-2 before ClK! 

ns 
G2-1 before ClK! 

GSH before ClK! 

SClR before ClK! 

th Hold time after ClK! ns 

TA Operating free-air temperature -55 125 0 70 °e 

2-792 
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SN54ALS963, SN54ALS964, SN74ALS963, SN74ALS964 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AlS963 SN74AlS963 

PARAMETER TEST CONDITIONS SN54AlS964 SN74AlS964 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee - 4.5 V to 5.5 V. 10H - -0.4 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -1 rnA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 rnA 2.4 3.2 

SEROUT 
Vee - 4.5 V, 10l - 8 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, 10l = 16 rnA 0.35 0.5 
VOL V 

QA thru QH 
Vee - 4.5 V, 10l - 12 rnA 0.25 0.4 0.25 0.4 

Vee - 4.5 V, 10L - 24 rnA 0.35 0.5 

A thru H Vee = 5.5 V, VI = 5.5 V 0.1 0.1 
II 

Any other 
rnA 

Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIHt Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL t Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

Outputs high 

'ALS963 Vee = 5.5 V Outputs low rnA 

lee 
Outputs disabled 

Outputs high 

'ALS964 Vee = 5.5 V Outputs low rnA 

Outputs disabled 

II 
CI) 

.t::: 
:::l 
(.) .. 
U 
tn 
<C 
'0 
C 
CO 
tn 
...J 

tAli typical values are at Vee = 5 V, TA = 25"e. <C 
tFor I/O ports (QA throuh QH). the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of ttw true short~circuit output current, lOS. 

TEXAS ~ 
INSTRUMENTS 
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SN54ALS963. SN54ALS964. SN74ALS963. SN74ALS964 
DUAL-RANK 8-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 

• ALS963 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 - 5000. 

R2 = 5000. 

TA = MIN to MAX 

SN54ALS963 SN74ALS963 

• ~ r
CJ) 
g) 
:::J 
C. 

fmax 

tplH 

tpHl 

tplH 

tpHl 

tpHZ 

tplZ 

tpZH 

tpZL 

ClK1 or 

ClK2 
Any Q 

ClK1 Any Q 

ClK2 SERDUT 

DE Any Q 

DE Any Q 

~ 
CJ) • ALS964 switching characteristics (see Note 1) 

" ::;' 
n 
c 
::+ 
(I) 

FROM 
PARAMETER 

(INPUT) 

fmax ClK 

tplH 
ClK 

tpHl 

tplH 
ClK 

tpHl 

tpHZ AClR 

tpHZ 
OE 

tplZ 

tpZH 
DE 

tpZL 

tAli typical values are at VCC = 5 V. TA = 25°C. 

, 

TO 

(OUTPUT) 

Any Q 

Any Q 

SEROUT 

Any Q or SEROUT 

Any Q 

Any Q 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-794 TEXAS ~ 
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MIN Typt MAX MIN Typt MAX 

25 30 25 30 

10 10 

14 14 

10 10 

14 14 

15 15 

18 18 

12 12 

12 12 

VCC = 4.5 V to 5.5 V. 

Cl - 50 pF. 

R1 - 5000. 

R2 = 5000. 

TA - MIN to MAX 

SN54ALS964 SN74ALS964 

MIN TypT MAX MIN Typt MAX 

25 30 25 30 

10 10 

14 14 

10 10 

14 14 

14 14 

15 15 

18 18 

12 12 

12 12 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
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ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 
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SN74ALS990, SN74ALS991 
8-IUT OoTYPE TRANSPARENT READ-BACK LATCHES 

• 3-State I/O-Type Read-Back Inputs 

• Bus-Structured Pinout 

• Choice of True or Inverting Logic 
'ALS990 . . . True Outputs 
'ALS991 ... Inverting Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, and 
Standard Plastic and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit latches are designed specifically for 
storing the contents of the input data bus plus 
providing the capability of reading-back the 
stored data onto the input data bus. 

The eight latches of the' ALS990 and' ALS991 
are transparent O-type. While the enable (C) is 
high, the Q outputs of the 'ALS990 will follow 
the data (0) inputs. For the 'ALS991, the Q 
outputs will provide the complement of what is 
applied to its data (0) inputs. 

Read-back is provided through the read-back 
control input (OERB). When the contra! is taken 
low, the data present at the output of the data 
ICltches will be allowed to pass pack onto the 
input data pus. When it is taken high, the output 
of the data latches will be isolated from the data 
(0) inputs. The read-back control does not affect 
the internal operation of the latches; however, 
precautions should be taken not to create a bus
conflict situation. 

The SN74ALS990 and SN74ALS991 are 
characterized for operation from 0 °c to 70°C. 

02835, APRIL 1984-REVISED MAY 1986 

SN74ALS990 ... ow OIJ N PACKAGE 

(TOP VIEW) 

OoRB Vec 
10 10 

20 
3D 30 
40 40 

50 
60 

70 70 
80 80 

GNO e 

SN74ALS990 ... FN PACKAGE 

(TOP VIEW) 

3 2 2019 

30 18 20 
40 17 30 
50 6 16 40 
60 7 15 50 
70 8 14 60 

9 10'1 12 13 

oouoo 
ooz 00" 

(:J 

SN74ALS991 ... OW OR N PACKAGE 

(TOPVI!'W) 

OERB Vee 
10 10 

20 
30 30 
40 40 
50 6 15 50 
60 14 65 
70 13 70 
80 9 12 80 

GNO 10 
" e 

SN74ALS991 ... FN PACKAGE 

(TOP VIEW) 

30 4 
40 
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SN74ALS990, SN74ALS991 
8·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 

logic symbols t 

'ALS990 'ALS991 

OERB 
(1) 

j:~2 j OERB 
(1) 

~~~2 
C 

(11) (11) 

" 
e "1' 

(2) (2) 
10 10 (19) 10 

(3) I.-
10 

10 I.- <:;] 2 <:;]2 
(3) (18) 

2Q 

• l> 
r0-m 
I» 

20 

30 

40 

50 

60 

70 

80 

(4) (17) 

(5) (16) 

(61" .t15) 

(7) (14) 

(8) (13) 

(9) (12) 

20 

30 30 
(4) 

4Q 40 
(5) 

50 50 
(6) 

60 60 
(7) 

70 70 
(8) 

80 80 
(9) 

~ tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Co 

l> m 
(') 
:::;;. 
n 
s::: 
;:+ 
(II 
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J 
(19) 

10 

'(18) 
20 

(17) 
30 

(16) 
4Ci 

(15) 
50 

(14) 60 
(13) 

70 
(.12) 

80 
. 



logic diagrams (positive logic) 

'ALS990 

c 

10 -"'''----+-..... 

50 161 

60 171 

70...;.;;18.;,.1 ---+--t 

80 191 

SN74ALS990, SN74ALS991 
8·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 

'ALS991 

c 

10 10 -"'''----+-.... 

50 

so 

70 70 -"'''----+-..... 

80 80 ~'----+-..... 
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SN74ALS990, SN74ALS991 
8·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 

'timing diagram 

c 

OERB 
I I I I 

~~ ~~ 
Q----~~X~--------------------------~~x=== 

t This setup time ensures the read back circuit will not create a conflict on the input data bus. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage; Vee. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. (OERB and e inputs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to D inputs ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range SN74ALS990. SN74ALS991 ................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 1 50 °e 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC Supply voltage 4:5 5 5.5 V 

VIH High·level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

IOH High-level output current 
Q -2.6 

mA 
0 -0.4 

IOL Low-level output current 
Q 24 

mA 
0 8 

tw Pulse duration, enable C high 10 ns 

I Data before CI 10 
tsu Setup time I Data before OERBI 10 

ns 

th Hold time I Data after CI 5 ns 

TA Operating free-air temperature 0 70 °c 

2-798 TEXAS .• 
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SN74ALS990, SN74ALS991, 
B-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.2 V 

VOH 
All outputs Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee- 2 

V 
Q or Q Vee - 4.5 V, 10H - -2.6 mA 2.4 3.2 

D 
Vee - 4.5 V, 10L - 4 mA 0.25 0.4 

Vee = 4.5 V, 10L = 8 mA 0.35 0.5 
VOL V 

Q orO: 
Vee - 4.5 V, 10L - 12 mA 0.25 0.4 

Vee - 4.5 V, 10L - 24 mA 0.35 0.5 

II 
OERB, e Vee = 5.5 V, VI = 7 V 0.1 

mA o inputs Vee - 5.5 V, VI - 5.5 V 0.1 

IIH 
OERB, e 20 

Vee = 5.5 V, VI = 2.7 V ~A 
o inputs; 20 

IlL 
OERB, e 

D inputs' 
Vee = 5.5 V, VI = 0.4 V 

-0.1 

-0.1 
mA 

lo§ Vee = 5.5 V, Va = 2.25 V -30 -112 mA 

Q outputs high 27 50 
'ALS990 

Q outputs low 40 
Vee = 5.5 V, OERB high 

70 
lee mA 

Q outputs high 25 45 
'ALS991 

Q outputs low 45 75 

II 
CI) .... 
'3 
(,) .. u 

Ul 
oCt 

" c: 
as 

tAli typical values are at Vee = 5 V, TA = 25°e. Ul 
'For 1/0 ports, the parameters IIH and IlL include the off-state output current. ...I 
§The output conditions have been chosen to produce a current that closely approximates one half the true short·circuit output current, lOS· c::c 

TEXAS • 
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SN74ALS990, SN74ALS991 
8·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 

• ALS990 switching characteristics (see Figure 11 

PARAMETER 

tpLH 

tpHL 

tpLH 

tpHL 

ten 

tdis • ten ~ tpZL or tpZH 
l> tdis ~ tpLZ or tpHZ 

r-

FROM 

(INPUT) 

D 

C 

OERB 

Vee - 5 V. 

TO 
eL - 50 pF. 

(OUTPUT) TA - 25 oe. 
See Figures 1 end 2 

MIN TYP MAX 

8 14 
Q 

11 22 

13 22 
Q 

16 23 

12 18 
D 

10 18 

(J) 
CI) 
:::I 
Co 

• ALS991 switching characteristics (see Figure 11 

l> 
(J) 

o :::;. 
n s:: 
;::;: 
en 

PARAMETER 

tPLH 

tpHL 

tpLH 

tpHL 

ten 

tdis 

ten ~ tpZL or tpZH 
tdis ~ tpLZ or tpHZ 

2-800 

FROM 

(INPUT) 

D 

C 

OERB 

Vee ~ 5 V. 

TO 
eL - 50 pF. 

TA - 25°e. 
(OUTPUT) 

See Figures 1 and 2 

MIN TYP MAX 

Q 
12 15 

9 12 

0: 17 21 

14 18 

D 
12 17 

8 12 

TEXAS ." 
INSTRUMENTS 
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Vee - 4.5 V to 5.5 V. 

eL - 50 pF. 

TA - ooe to 70 oe. UNIT 

See Figures 1 and 2 

MIN MAX 

4 17 

5 24' 
ns 

6 26 

8 26 
ns 

4 21 

4 19 
ns 

Vee - 4.5 V to 5.5 V. 

eL = 50 pF. 

TA = ooe to 70 oe. UNIT 

See Figures 1 and 2 

MIN MAX 

4 20 

4 15 
ns 

9 28 

7 23 
ns 

4 22 

4 17 
ns 



SN74ALS990. SN74ALS991 
8-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 

PARAMETER MEASUREMENT INFORMATION 

FROMOUTPUTq.TEST UNOER TEST POINT 

CL 500 Il 

(See Noto AI 

... 
LOAD CIRCUIT FOR 
Q OR 0: OUTPUTS 

NOTE A: CL includes probe and jig capacitance. 

TIMING 
INPUT 

DATA 
INPUT 

L 3.5V 

A 1.3V 
___ ...J. : - - - - - - - - 0.3 V 

"'tsu~th~ 
~'-~~/- 3.5 V 

~1.3V ~ 

VOL TAGE WAVEFORMS 
SETUP AND HOLD TIMES 

0.3V 

INPUT ~ -1.;V- - - 3.5V 

-./f I • .> V ~ 0.3V 

tPLH I0Il .1 ~tpHL 

IN-PHASE ~' i : -1- - VOH 
OUTPUT 1 1.3 V : 1.3 V 

1 VOL 
tpHL --l4-----+I ~tPLH 

I I 
OUT~F-PHASE~ .~" ~ VOH 
OUTPUT ~.2.~V 
(See Note DI - - - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

7V 

~ 
S1 

1 kll 

FROM OUTPUT ~,""""--4""""--1""""- TEST 
UNDER TEST POINT 

CL 1 kll 

LOAD CIRCUIT FOR D OUTPUTS 

HIGH-LEVEL 
PULSE 

LOW·LEVEL 
PULSE 

~---

~'.'>V •• ~V~ 

It----- tw--Jlll 

~, ~\1 tw _ _ •• ~y--
~---

VOL TAGE WAVEFORMS 
PULSE WIDTHS 

3.5V 

0.3 V 

3.5 V 

0.3 V 

OUTPUT ~ 3.5V 
CONTROL 1.3 V 1.3 V 

• 1 
(low·level 1 -1-------- 0.3V 
enabling) tPZL......... --' "tPLZ 

1 I II 

~I: II "'3.5V 
WAVEFORM 1 I 1.3V i 1 i: 0 .3V 
S1 CLOSED I -=--=--~-::.:&== VOL 
(See Note BI tpZH 4 ...: !4-tPHZ T 

~ 
_____ -t_ VOH 

~t~::~RM 2 . I 1.3 V - ----f-
(See Note BI 0.3 V "'0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE·STATE OUTPUTS 

NOTES: B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR ::s 1 MHz, tr = 1f = 2 ns, duty cycle = 50%. 
D. When measuring propagation delay times of 3-state outputs, switch S 1 is open. 

FIGURE 1 

fI 
CI) 
.~ 
:::l 
(.) ... 

U 
Ul « 
"'C 

s:::: 
CO 

Ul 
....I « 
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SN74ALS992. SN74ALS993 
9-BIT D-TVPE TRANSPARENT READ-BACK LATCHES 

WITH 3-STATE OUTPUTS 

• 3-State I/O-Type Read-Back Inputs 

• Bus-Structured Pinout 

• Choice of True or Inverting Logic 
• ALS992 _ _ . True Outputs 
• ALS993 . . . Inverting Outputs 

• Designed with 9 Bits for Parity Applications 

• Package Options Include Plastic "Small 
Outline" Packages. Both Plastic and Ceramic 
Chip Carriers. and Standard Plastic and 
Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reiiability 

description 

These 9.-bit latches are designed specifically for 
storing the contents of the input data bus plus 
providing the capability of reading-back the 
stored data onto the input data bus. In addition. 
they provide a 3-state buffer-type output and are 
easily implemented in parity applications. 

The nine latches of the' ALS992 and' ALS993 
are transparent D-type. While the enable (C) is 
high. the Q outputs of the' ALS992 will follow 
the data (D) inputs. For the 'ALS993, the Q 
outputs will provide the complement of what is 
applied to its data (D) inputs. On both devices. 
the Q or Q outputs will be in the 3-state condition 
when output enable OEQ is high. 

Read-back is provided through the read-back 
control input (OERB). When the control is taken 
low. the data present at the output of the data 
latches will be allowed to pass back onto the 
input data bus. When it is taken high, the output 
of the data latches will be isolated from the data 
(D) inputs. The read-back control does not affect 
the internal operation of the latches; however, 
precautions should be taken not to create a bus
conflict situation. 

The SN74ALS992 and SN74ALS993 am 
characterized for operation from 0 °C to 70°C. 

02836, APRIL 1984 REVISED JANUARY 1986 

SN74ALS992 , . , ow OR NT PACKAGE 

(TOP VIEW) 

OERB 1 Vee 
10 
20 
30 

40 40 
50 50 

60 
7Q 

80 80 
90 90 

CCR 11 oro 
GNO 

SN74ALS992 .. , FN PACKAGE 

(TOP VIEW) 

4321282726 

30 ~: 2. 30 
40 2' 40 
5D ~7 23 50 
Ne ~8 22 Ne 
60 ~. 21 60 
70 ~ 10 20 70 
80 P" ,. 80 

121314151617 18 

°lo:::o(.)uloo 
O)d~Z ~O) 

SN74ALS993 ... OW OR NT PACKAGE 

(TOP VIEW) 

OERB 2' Vee 
10 23 15 
20 3 22 25 
30 • 21 30 
40 20 40 
50 19 50 
60 18 60 
70 17 70 
80 16 80 
90 10 15 90 

CLR 11 " Offi 
GNO 12 13 C 

SN74ALS993 ... FN PACKAGE 

(TOP VIEW) 

a: U I"' 00 W U UIOIO 
"'..-0 z > ..... ('\I 

4321282726 

12131415 161718 

25 35 
24 40 
23 50 
22 NC 
21 e5 
20 

NC - No internal connection 
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SN74ALS992, SN74ALS993 
9·BI1 D·TYPE TRANSPARENT READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 

logic symbols t 

'ALS992 

(14) r-... EN3 OEO 
(11 " EN2 OERB 

10 

20 

3D 

40 

50 

60 

70 

80 

90 

(11) r-... 
(13) 

(2) 

(3) 4-
(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

R 

Cl ., 
10 

2"i] 

CLR 

C 
r 

(23) 
3"i] 

10 
10 

(22) 
20 20 

(21) 
30 3D 

(20) 
40 40 

(19) 
50 50 

(18) 
60 60 

(17) 
70 70 

(16) 
80 80 

(15) 
90 90 

(14) r-.. 
(1) 

" 
(11) ,.... 
(13) 

(2) 

(3) 4-
(41 

(51 

(6) 

(71 

(8) 

(91 

1101 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers are for OW and NT packages. 
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'ALS993 

EN3 

EN2 

R 

C1 ., r 
10 3"i]~ (23) 

2"i] 
(221 

(211 

(201 

1191 

(181 

(17) 

r-... (161 

(15) 



logic diagrams (positive logic) 

'A LS992 

0Eiiii 
CLR ""!'!':"---<2 

C 

10 121 

20 --'1""31'--_---1---1_-1 

3D --'1"'41'--_-1-1_-1 

40 -'10::.51'--_-1-1_-1 

50 ....:1"'61'--_---1---1_-1 

60 ....:17.;.:1 __ -1-+-...-1 

70 ~18~1 __ -4-4~~ 

80 --'1~91'___-4-+~~ 

90 1101 

Pin numbers are for OW and NT packages. 

SN74ALS992, SN74ALS993 
9-BIT D-TVPE TRANSPARENT READ-BACK LATCHES 

WITH 3-STATE OUTPUTS 

'ALS993 

iffii 

0Eiiii 
CiJi 

C 

10 
121 

20 131 

3D --'1:::;41'___-1-1_-1 

40 151 

5a 50 161 5a 

60 --'1.:.,:71'___-1-1_-1 6a 

70 --'1~81'___-I-4 ...... -I 

80 --'1:::;91'--_-1-4 ...... -1 8a 

90 1101 90 

II) ... ·S 
(.) ... 

U 
U) 

« 
"C 
s:: 
ca 

U) 
..oJ « 
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SN74ALS992, SN74ALS993 
9·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 

timing diagram 

DATA BUS X INPUT DATA ___ J, 

~ tsu---.j"'- th---+I 

c I 

READ BACK }--{ ..... _._IN_P_U_T_D_A_T_A __ 

L 

~~ ~~ 
Q------~~*~-------------------------------------------'--~~ . 

.. CLR = H, OEQ = L ~ *Thls setup time ensures the read back cirCUIt will not create a conflict on the input data bus. 

l> 
ren 
I» 
::s 
Co 

l> en 
(") 
:::;' 
n 
c 
;::;: 
en 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage, (OERB, OE, eLR, and e inputs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to D inputs and to disabled 3-state outputs ...... . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 1 50 °e 

recommended operating conditions 

MIN NOM MAX UNIT 

VCC Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

High-level output current ! Q or Q -2.6 
IOH rnA 

0 -0.4 

Q or Q 24 
IOL . Low-I.evel output current rnA 

0 8 

Enable C high 10 
tw Pulse duration ns 

CLR low 10 

Data before CI 10 
tsu Setup time 

Data before OERBI 10 
ns 

.th Hold time Data aiter CI 5 ns 

TA Operating free-air temperature 0 70 °c 
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SN74ALS992, SN74ALS993 
9·BIT D·TVPE TRANSPARENT READ·BACK LATCHES 

WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN TYPt MAX UNIT 

VIK Vee - 4.5 V, II - 18 mA 1.2 V 

VOH 
All outputs Vee - 4.5 V to 5.5 V, IOH - -0.4 mA Vce- 2 

V 
Qor Q Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10L = 4 mA 0.25 0.4 
D 

Vee - 4.5 V. 10L - 8 mA 0.35 0.5 
VOL V 

QorO 
Vee - 4.5 V, 10L = 12 mA 0.25 0.4 

Vee - 4.5 V, 10L - 24 mA 0.35 0.5 

10ZH 
Q or 0: Vee - 5.5 V, Vo - 2.7 V 20 

~ Vee - 5.5 V, Vo - 0.4 V 20 
~A 

o inputs Vee - 5.5 V, VI - 5.5 V 0.1 
II mA 

All other Vee - 5.5 V, VI - 7 V 0.1 

o inputs+ 20 
IIH 

All other 
Vee = 5.5 V, VI =2.7 V 

20 
~A 

D inputs t -0.1 
IlL Vee = 5.5 V, VI = 0.4 V mA 

All other -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 mA 

Q outputs high 30 50 

'ALS992 Vee = 5.5 V, OERB high Q outputs low 50 BO mA 

Q outputs disabled 35 55 
lee 

Q outputs high 30 50 

'ALS993 Vee = 5.5 V, OERB high Q outputs low 52 82 mA 

Qoutputs disabled 40 60 

tAli typical values are at Vee = 5 V, TA = 25°e. 
t For 1/0 ports, the parameters IIH and IlL include the ali-state output current. 
§ The output conditions have been chosen to produce a current that closely approximates one half the true short-circuit output current, lOS. 

II 
U) ... ·S 
Co) ... 

C3 
(J) 

<C 
"C 
t: 
CtI 

(J) 
...I 
<C 
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SN74ALS992, SN74ALS993 
9·BIT D·TVPE TRANSPARENT READ·BACK LATCHES 
WITH 3·STATE OUTPUTS 

• ALS992 switching characteristics (see Figure 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
0 Q 

tpHL 

tpLH 
C Q 

tpHL 

tpHL 
CLR 

Q 

tpHL 0 

ten 
OERB 0 

tdis 

ten OEQ Q 
tdis 

• ALS993 switching characteristics (see Figure 1) 

PARAMETER 

tpLH 

tpHL 

tPLH 
tpHL 

tpLH 

tpLH 

ten 

tdis 

ten 

tdis 

ten = tpZH or IpZL 
tdis ~ tPHZ or tPLZ 

FROM 

(INPUT) 

0 

C 

CLR 

OERB 

OEQ 

TO 

(OUTPUT) 

0: 

0: 

Q 

0 

0 

0: 

MIN 

MIN 

VCC - 5 V, 
CL = 50 pF, 

TA = 25°C 

TYP MAX 

7 10 

9 13 

12 15 

15 19 

12 16 

15 22 

11 17 

6 11 

11 16 

6 10 

Vee = 5 V, 

CL - 50 pF, 

TA = 25°C 

TYP MAX 

11 14 

8 11 

16 20 

13 16 

10 13 

15 22 

11 17 

6 11 

11 16 

6 10 

2·808 TEXAS .." 
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vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 
UNIT 

TA - ooc to 70°C 

MIN MAX 

3 14 

4 16 
ns 

6 20 

8 2'5 
ns 

6 20 

8 26 
ns 

4 21 

2 14 
ns 

4 18 

1 14 
ns 

Vee = 4.5 V to 5.5 V, 

CL = 50 pF, 
UNIT 

TA = ooC to 70°C 

MIN MAX 

6 20 
ns 

4 15 

9 28 
ns 

7 22 

5 17 
ns 

8 26 

4 21 

2 14 
ns 

4 20 

1 12 
ns 



SN74ALS992. SN74ALS993 
9·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 

WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

7V 

~ 
SI 

500 !l 
FROM OUTPUT TEST 

UNDER TEST ....... -----..... - POINT 

TIMING 
INPUT 

DATA 
INPUT 

CL i' 500 !l 
(Soe Note AI 

LOAD CIRCUIT FOR 
Q OR Q OUTPUTS 

L 3.5V 

A l .3V 
---~ :- - -- ---- 0.3 V 

.. tsu .rt- th ~ 
~1-"2~/- 3.SV 

~1.3V ~ 

VOL TAGE WAVEFORMS 
SETUP AND HOLD TIMES 

0.3V 

INPUT ~~.;V- - - 3.5V 

----'T'."v ~ 0.3V 

tpLH'" ~ ~tpHL 

IN.PHASE~i I : -l--VoH 
OUTPUT I 1.3 V : 1.3 V 

I VOL 
tpHL~ I.-----...-tPLH 

I I 
OUT.~F~HASE~.~" ~ VOH 
OUTPUT ~~.~V ' 
(S .. Note 01 - - - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

7V 

~ 
SI 

1 k!l 
FROM OUTPUT ....... _ .... _ ...... _ TEST 

UNDER TEST POINT 

CL .... r: 1 k!l 
(See Note A) 

LOAD CIRCUIT FOR 0 OUTPUTS 

HIGH·LEVEL 
PULSE 

VOL TAGE WAVEFORMS 
PULSE WIDTHS 

OUTPUT ~ 3.5V 
CONTROL . 1.3 V 1.3 V . 
(low-level _: ________ 03 V 

enabling) tPZL ~ ---' It- tPLZ . 
I I II 

~I: I: "3.5V 
WAVEFORM 1 I 1.3V : I y:O.3V 

f~~~~eE~) tpzH4 -.I ;~::;,== VOL 

~-----~-V 
WAVEFORM 2 I -----f- OH 
S10PEN 1.3 V 
(Soe Note B) 0.3 V "0 V 

VOL TAGE WAVEFORMS 
ENABLE AND DISABLE TIMES. THREE-STATE OUTPUTS 

B. Waveform 1 is for ari output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR :S 1 MHz, tr :::: tf :::: 2 n5, duty cycle :::: 50%. 
D. When measuring propagation delay times of 3-5tate outputs, switch S 1 is open. 

FIGURE 1 

fI 
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SN74ALS994, SN74ALS995 
lO-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 

• 3-State I/O-Type Read-Back Inputs 

• Bus-Structured Pinout 

• Choice of True or Invetting Logic 
'ALS994 . . . True Outputs 
'ALS995 ... Inverting Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Both Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 1 O-bit latches are designed specifically for 
storing the contents of the input data bus plus 
providing the capability of reading-back the 
stored data onto the input data bus. 

The ten latches of the' ALS994 and' ALS995 are 
transparent D-type. While the enable (C) is high, 
the Q outputs of the 'ALS994 will follow the 
data (D) inputs. For the' ALS995, the Q outputs 
will provide the inverse of what is applied to its 
data (D) inputs. 

Read-back is provided through the read-back 
control input (OERS). When the control is taken 
low, the data present at the output of the data 
latches will be allowed to pass back onto the 
input data bus. When it is taken high, the output 
of the data latches will be isolated from the data 
(D) inputs. The tead-back control does not affect 
the internal operation of the latches; however, 
precautions should be taken not to create a bus
conflict situation. 

The SN74ALS994 and SN74ALS995 are 
characterized for operation from OOC to 70°C. 

. ~ 

02856, OCTOBER 1984-REVISED JANUARY 1986 

SN74ALS994 ... OW OR NT PACKAGE 

(TOP VIEW) 

OERB Vee 
10 10 
20 20 
30 30 
40 40 
50 50 
60 60 
70 70 
80 80 
90 90 

100 100 
GNO e 

SN74ALS994 ... FN PACKAGE 

(TOP VIEW) 

7 

8 

9 

oolffi u tl d d 
N~OZ>~N 

4 3 2 1 282726 

25 

24 

23 

22 

21 

10 20 

11 19 

12131415161718 

ooouudd mozz Om 
~(9 

NC-No internal connection. 

• o 
.~ 
::J 
(,) ... 

C3 
tJ) 

« 
"C 
C 
ctI 

tJ) 
...I « 

PRODUCTION DATA dooumonts oontain information 
current 81 of publication date. Products conform to 
specifications per the tI.rms of Texas Instruments 

:=:~~i;8i~:I~~~ ~!=::i:; :'~D:::::::t:~~s not 

• 
Copyri'ght © 1984, Texas Instruments Incorporated 
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II 

SN74ALS994. SN74ALS995 
10·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 

SN74ALS995 ... ow OR NT PACKAGE 
ITOP VIEW) 

OERB Vee 
10 10 
20 20 

3<1 
40 

50 50. 
60. 
70. 

80 80. 
90 90. 

100 100. 
GNO e 

NC - No internal connection 

! logic symbols t 
~ 'ALS994 » en 
(') 
~. 

c 
::+ en 

(23) 

(22) 

(21) 

(20) 

(19) 

(18) 

(17) 

(16) 

(15) 

(14) 

10 

20 

30 

40 

50 

GO 

70 

80 

90 
100 

3D 
40 
50 
Ne 
60 
70 

SN74ALS995 ... FN PACKAGE 

ITOpvuiwl 

4 3 2 1 282726 

5 

6 24 

7 23 
8 22 

9 
10 

11 

12 1314 15161718 

oOOUU'OIO 
Olozz Ool 

~(!) 

'ALS995 

, tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

Pin numbers st:'lawn are for DW and NT packages., 
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logic diagrams (positive logic) 

'ALS994 

OERB 

C 

10 
(2) 

20 
(3) 

3D 
(4) 

40 
(5) 

50 
(6) 

(7) 
60 ~-'----+-<H 

(S) 
70 ------+-.... -1 

so --'-(9'-') ___ -+ ...... -i 

(10) 
90 -'-""':"---+e, 

100 -.:.(1,:.:1c:..) ___ +., 

Pin numbers shown are for OW and NT packages. 

SN74ALS994. SN74ALS995 
10·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 

'ALS995 

OERB 

C 

10 
(2) 

10 

B (3) 
20 20 !f) 

:!:: 
:::I 
(,) ... 

3D 
(4) 

30 U 
en « 
"C 

(5) !: 
40 40 40 CO 

en 
...J « 

50 50 
(6) 

50 

60 --...:(7:.;) ___ -+ .... -1 60 

70 
70 --...:(S~):.....-__ -+ .... -I 

SO --'(9;::) ___ -+ ........ so 

90 90....!.(1!.:0:!.)---+-H 90 

100 100 --...:(.!.11!!) ___ +-~ 100 

TEXAS -1!1 
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SN74ALS994, SN74ALS995 
10-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 

timing diagram 

DATA BUS ___ J):{ INPUT DATA $ffi 
je--tsu -Ie th---j 

I 

READ BACK >---< ... __ I_N_P_U_T_D_A_T_A __ 

c L 
I--tsu~ j4-tc!iS..j 

j.tpd.j I I j..tpd..j 

Q----~!~~.*~----------------------------------------_'---~ 
• tThls setup time ensures the read back circuit will not create a conflict on the input data bus. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
> r-en 
I» 
:J 
C. 

> en 
(') 
::::;' 
(') 
c: 
;::;.' 
til 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage (OERB and e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to D inputs ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0 °e to 70 °e 
Storage temperatur.e range ......................................... - 65 °e to 150 °e 

recommended operating conditions 

MIN NOM MAX UNIT 

Vcc Supply voltage 4.5 5 5.5 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

High-level output current 
Q or Q -2.6 

IOH mA 
0 -0.4 

Q or Q 24 mA 
IOL Low-level output current 

0 8 

tw Pulse duration, enable C high 10 ns 

Data before C" 10 
tsu Setup time 

Data before OERB" t 
ns 

10 

th Hold time Iinput data after C" 5 ns 

TA Operating free-air temperature 0 70 °c 

t This setup time ensures the readback circuit will not create a conflict on the input data bus. 

2-814 TEXAS • 
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SN74ALS994. SN74ALS995 
10·BIT D·TVPE TRANSPARENT READ·BACK LATCHES 

electrical characteristics over recommended operating free·air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK Vee = 4.5 V. II = -18 mA -1.2 V 

All outputs Vee - 4.5 V to 5 5 V, IOH - 0.4 mA Vee 2 
VOH V 

Q or Q Vee - 4.5 V, IOH - -2.6 mA 2.4 3.2 

Vee - 4.5 V, IOL - 4 mA 0.25 0.4 
D 

Vee - 4.5 V, IOL - 8 mA 0.35 0.5 
VOL V 

QorO: 
Vee - 4.5 V, IOL - 12 mA 0.25 0.4 

Vee = 4.5 V, IOL - 24 mA 0.35 0.5 

OERB, e Vee = 5.5 V, VI = 7 V 0.1 
II mA o inputs Vee = 5.5 V, VI = 5.5 V 0.1 

OERB, e 20 
IIH 

D inputs+" 
Vee = 5.5 V, VI = 2.7 V ~A 

20 

OERB,e -0.1 
IlL Vee = 5.5 V, VI = 0.4 V mA 

D inputs::: -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 mA 

Q outputs high 30 50 
'ALS994 

82 Vee = 5.5 V, o outputs low 52 
lee OERB high 

mA 
Q outputs high 30 50 

'ALS995 
85 Q outputs low 55 

t All typical values are at Vee = 5 V, TA = 25 De. 
t For liD ports, the parameters IIH and IlL include the off-state output current. 
§ The output conditions have been chosen to produce a current th;;.t closely approximates one-half the true short-circuit output c'urrent, lOS. 

II 
II) ... ·S 
CJ .. 
(3 
en 
<C 
"0 
c: 
CO 

en 
....I 
<C 

TEXAS ~ 
INSTRUMENlS 

2·815 

POST OFFICE BOX 65501.2 • DALLAS, TEXAS 75265 



SN74ALS994. SN74ALS995 
10-BIT D-TYPE TRANSPARENT READ-BACK LATCHES 

• ALS994 switching characteristics (see Figure 1) 

Vcc = 5 V, 
FROM TO CL - 50 pF, 

PARAMETER 
(INPUT) (OUTPUT) TA - 25°C 

MIN TVP MAX 

tpLH 
D Q 

7 10 

tpHL 11 15 

tpLH 12 16 
C Q 

tpHL 16 21 

ten 11 17 
OERB D 

tdis 

•• ALS995 switching characteristics (see Figure 1) 

9 13 

l> 
ren 
DJ 
j 
Co 

l> en 
(") 
:::;' 
(') 
s::: 

PARAMETER 

tpLH 

tpHL 

tpLH 

tpHL 

ten 

tdis 

;:;' ten = tpZH or tpZL 
tn tdis ~ tpHZ or tpLZ 

2-816 

FROM 

(INPUT) 

D 

C 

OERB 

VCC = 5 V, 

TO CL = 50 pF, 

(OUTPUT) TA = 25°C 

MIN TVP MAX 

0: 

0: 

D 

TEXAS ", 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

12 16 

9 12 

17 23 

14 19 

12 18 

8 12 

vcc - 4.5 V to 5.5 V, 

CL - 50 pF, 
UNIT 

TA = Ooc to 70°C 

MIN MAX 

3 14 

4 18 
ns 

6 21 

8 27 
ns 

4 21 

2 16 
ns 

VCC - 4.5 V to 5.5 V, 

CL = 50 pF, 
UNIT 

TA - ooC to 70°C 

MIN MAX 

6 20 

4 15 
ns 

9 28 

7 22 
ns 

4 21 

2 15 
ns 



SN74ALS994, SN74ALS995 
10·BIT D·TYPE TRANSPARENT READ·BACK LATCHES 

PARAMETER MEASUREMENT INFORMATION 

FROM OUTPUT TEST 

UNDER TEST q: POINT 

TIMING 
INPUT 

DATA 
INPUT 

CL SOO n 
(See Note A) 

LOAD CIRCUIT FOR 
Q OR 0: OUTPUTS 

./ 3.SV 

/,1.3V 
----"' : - - - - - - - - 0.3 V 

"tsu""'th~ 
~1-':I~/- 3.5 V 

J"1.3V ~ 

VOL TAGE WAVEFORMS 
SETUP AND HOLD TIMES 

0.3V 

INPUT ~-1.; V- - - 3.S V 

---/:"" I . .>V ~ 0.3 V 

tpLH 14 .1 ~tpHL 

IN·PHASE ", ~' I I _I-_VOH 

OUTPUT : 1.3 V : 1.3 V 
, VOL 

tpHL~ ~tPLH 
I I 

OUT-OF.pHASE "\L. :r. VOH 
OUTPUT ~.3V 71.3V 

(See Noto D) 
- - VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

7V 

~ 
SI 

1 kn 

FROM OUTPUT -._ .... _ ..... _ TEST 
UNDER TEST POINT 

CL "r- 1 k!l 
ISee Note A) 

LOAD CIRCUIT FOR 0 OUTPUTS 

~---3.SV 

~'.~V '.~V~ 

~ tw~ 0.3V 

HIGH·LEVEL 
PULSE 

~ .. tw~ 3.SV 

LOW·LEVEL '1.3V 1.3V_' __ _ 
PULSE 0.3 V 

VOLTAGE WAVEFORMS 
PULSE WIDTHS 

OUTPUT ~ 3.SV 
CONTROL 1.3 V 1.3 V 

lIow·levol _1_ - - - --- - 03 V 
enabling) tPZL~ --' .tPLZ . 

I I I I 

I : I : ~ 3.S V 
WAVEFORM1~1.3V i:~3V 
SI CLOSED i~----~-::.I== VOL 
(See Note B) tPZH~ -.: jf-tPHZ T 

~-----*-V 
WAVEFORM 2 I .- ----f- OH 
SIOPEN 1.3 V 
(See Note B) 0.3 V ~O V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE·STATE OUTPUTS 

8. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR :s 1 MHz, tr = tf = 2 ns , duty cycle = 50%. 
D. When measuring propagation delay times of 3-state outputs, switch 51 is open. 

FIGURE 1 
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.t:: 
::::I 
CJ 
~ 

C3 
en 
<C 
"'0 

r:::: 
1'0 
en 
....I 
<C 

TEXAS • 
INSTRUMENTS 

2-817 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



II 
l> 
r
oo 
Q) 
::::I 
Co 

l> 
00 
("') 
:::;' 
(") 
I: 
;:+' 
en 

2-818 



SN74ALS996 
8-BIT D-TYPE EDGE-TRIGGERED READ-BACK LATCHES 

• 3-State I/O-Type Read-Back Inputs 

• Bus-Structured Pinout 

• TIC Determines True or Complementary 
Data at Q Outputs 

Go Package Options Include Plastic "Small Outline" 
Packages. Both Plastic and Ceramic Chip 
Carriers. and Standard Plastic and Ceramic 
300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit registers are designed specifically for 
storing the contents of the input data bus plus 
providing the capability of reading-back the 
stored data onto that bus. The Q outputs are 
designed with bus-driving capability. 

The er:ige-triggered flip-flops enter the data on 
the low-to-high transition of the clock (ClK) 
when enable (EN) is low. Data can be read-back 
onto the data inputs by taking the read input (RD) 
low, in addition to having EN low. Whenever EN 
is high, both the read-back and write modes are 
disabled. Transitions on EN should only be made 
with ClK high in order to prevent false clocking. 

The polarity of the Q outputs can be controlled 
by the polarity input TIC. When TIC is high, Q 
will be the same as is stored in the flip-flops. 
When TIC is low, the output data will be 
inverted. The Q outputs can be placed in a high
impedance state by taking the output control (<3) 
high. The output control G does not affect the 
internal operations of the register. Old data can 
be retained or new data can be entered while the 
outputs are off. 

D2854, OCTOBER 1984-REVISED JUNE 1986 

40 
50 
60 
NC 

70 

OW OR NT PACKAGE 

(TOP VIEW) 

10 VCC 
20 10 
30 2Q 
40 3Q 
50 4Q 
60 5Q 
70 6Q 
80 7Q 
EN 8Q 
AD G 

CLK TIC 
GNO CLR 

FN PACKAGE 

(TOP VIEW) 

U 
0 00 U Ud d 

'" N,....Z> ..... N 

4 3 2 1 28 2726 

5 25 

6 24 

7 23 

8 22 

9 21 

10 20 

11 19 

12 131415161718 

NC-No internal connection. 

3Q 
4Q 
5Q 
NC 
6Q 
7Q 
8Q 

A low level at the clear input (ClR) resets the internal registers low. The clear function is asynchronous 
and overrides all other register functions. 

The -1 version of the SN74AlS996 is identical to the standard version except that the recommended 
maximum IOl is increased to 48 milliamperes. 

The SN74ALS996 is characterized for operation from O°C to 70°C. 

Copyright © 1984, Texas Instruments Incorporated 

fI 
(I) ... 
'5 
(.) .. 

C3 
CI) 

<C 
'C 
I: 
I1J 

CI) 
-I 
<C 

PRODUCTION DATA documa.ts .o.tai. information 
current as of publication data. Products conform to 
specifications per the terms of Texas Instruments 
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SN74ALS996 
8·BIT D·TYPE EDGE·TRIGGERED READ· BACK LATCHES 

logic symbol t 

G (15) 

Tic (14) 

crn...:.11,:.:3;:..) .....L::"'I 
RO (10) 

EN ...:.19:,:.) ..... .L:>I 

ClK (11) 

10 (1) 

20 (2) 

3D (3) 

40 (4) 

50 (5) 

60 (6) 

70 (7) 

80 (8) 

EN4 

N3 

(23) 
10 

(22) 
20 

(21) 
3Q 

(20) 
40 

(19) 
50 

(18) sa 
(17) 

70 
(16) 

80 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for OW and NT packages. 

logic diagram (positive logic) 

CiJi 
Ri5 
EN 

ClK 

10_1_1) __ 

20 (2) 

30~3) 

40 (4) 

50 ~----++,....j 

60 (6) 

70 (7) 

80 --!(::;8)~ ___ l-+-+-! 
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timing diagram 

(TIC = H) 

ClK 

SN74ALS996 
8·BIT D·TVPE EDGE·TRIGGERED READ·BACK LATCHES 

I4--th~ tdis-----'" ________________ ~I----~I r ~ 

AD : ""1 ____________________ -' 

\4- tp-.! 
I "J~----~~~ 

Q __________ i--L~~~~~~~----~~~~--------

I 
ASVNC 
CLEAR 

WRITE 
I 

READ·BACK 

tThis hold time ensures the read back circuit will not create a conflict on the input data bus. 

II 
II) ... ·S 
(.) ... 

C3 
en 
<C 
'C 
r::: 
ca 

en 
..J 
<C 
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II 

SN74ALS996 
8·BIT D·TYPE EDGE·TRIGGERED READ·BACK LATCHES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage (G, RD, EN, ClK, ClR, and TIC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 7 V 
Voltage applied to D inputs and to disabled 3·state outputs '" . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range ......................................... - 65 °e to 150°C 

recommended operating conditions 

MIN 

VCC Supply voltage 4.5 

VIH High-level input voltage 2 

Vil Low-level input voltage 

IOH High-level output current 
Q 

0 

IOl Low-level output current 
Q 

0 

fclock Clock frequency 0 

ClR low 10 

tw Pulse duration ClK low 14.5 

ClK high 14.5 

Data before ClK! 15 

EN low before ClK! 10 
tsu Setup time 

ClK high before EN!; 15 

ClR high (inactivel before ClK! 10 

Data after ClK! 0 

th Hold time EN low after ClK! 5 

RD high after ClK! § 5 

TA Operating free-air temperature 0 

tThe 48-mA limit applies only to the -1 versions and only if Vee is maintained between 4.75 V and 5.25 V. 
lThis setup time guarantees that EN will not false clock the data register. 
§This hold time ensures there will be no conflict on the input data bus. 

NOM MAX UNIT 

5 5.5 V 

V 

0.8 V 

-2.6 

-0.4 
mA 

24 

48 1 mA 

8 

35 MHz 

ns 

ns 

ns 

70 DC 

2-822 TEXAS ~ 
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SN74ALS996 
8·BIT D·TYPE EDGE·TRIGGERED READ·BACK LATCHES 

electrical characteristics over recommended operating free·air temperature range (unless otherwise 
noted) 

PARAMETER TEST eONOITIONS MIN Typt MAX UNIT 

VIK Vee - 4.5 V, II - -18 mA -1.2 V 

VOH 
All outputs Vee ~ 4.5 V to 5.5 V, IOH ~ -0.4 mA VCC- 2 

V 
Q Vee ~ 4.5 V, IOH = -2.6 mA 2.4 3.2 

0 
Vee - 4.5 V, IOl ~ 4 mA 0.25 0.4 

Vee ~ 4.5 V, IOl ~ 8 mA 0.35 0.5 

VOL Vee - 4.5 V, IOl ~ 12 mA 0.25 0.4 V 

Q Vee ~ 4.5 V, IOl = 24 mA 0.35 0.5 

Vee - 4.75 V, IOl - 48 mA (-1 versionsl 0.35 0.5 

.IOZH 
Q 

Vee ~ 5.5 V, VI = 2.7V 20 

IOZl Vee - 5.5 V, VI - 0.4 V -20 
~A 

o inputs Vee - 5.5 V, VI - 5.5 V 0.1 
II mA 

All others Vee ~ 5.5 V, VI ~7V 0.1 

IIH 
o inputs+: 

Vee = 5.5 V, 
20 

VI ~ 2.7 V ~A 
All others 20 

III 
D inputs+ -0.1 

Vee = 5.5 V, VI = 0.4 V mA 
All others -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 mA 

I Q outputs high 35 55 

ICC 
Vee ~ 5.5 V, I Q outputs low 55 85 mA 
EN, RD low I Q outputs disabled 42 65 

t All typical values are at Vee = 5 V, TA = 25°e. 
:t: For I/O ports, the parameters IIH and IlL include the off~state output current. 
§ The output conditions have been chosen to produce current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Figure 1) 

PARAMETER 

fmax 

IplH 

tpHl 

IplH 

tpHl 

tplH 

tpHl 

IpHl 

ten 

Idis 

ten 

Idis 

ten 

Idis 

len = tpZH or IPZL 
Idis = tpHZ or tpLZ 

FROM 

(INPUT) 

elK 

(TIC = H or II 

elR (TIC = II 

eLR (TIC ~ til 

TIC 

elR 

RD 

EN 

G 

TO 

(OUTPUT) 

Q 

Q 

Q 

D 

D 

D 

Q 

Vee - 5 V, Vee - 4.5 V 10 5.5 V, 

el - 50 pF, el - 50 pF, 
UNIT 

TA - 25 0 e TA - ooe to 70 0 C 

MIN TYP MAX MIN MAX 

40 35 MHz 

16 24 5 28 
ns 

16 24 5 28 

15 23 7 27 
ns 

13 19 7 23 

13 20 5 23 
ns 

13 20 5 23 

19 25 8 '30 ns 

9 15 3 16 
ns 

10 16 3 19 

9 14 3 16 
ns 

10 16 3 19 

8 13 4 15 
ns 

4 8 1 10 
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II 

SN74ALS996 
8·BIT D·TYPE EDGE·TRIGGERED READ·BACK LATCHES 

PARAMETER MEASUREMENT INFORMATION 

7V 

~ 
SI 

500 II 
FROM OUTPUT -1>--.... - ..... - TEST 

UNOER TEST POINT 

TIMING 
INPUT 

DATA 
INPUT 

CL;::, 500 () 
(Sao Note AI 

LOAD CIRCUIT FOR 
Q OUTPUTS 

./ 3.5V 

7,'.3V 
---~ :- - -- ---- 0.3V 

"'tsu~th~ 
~'-~-:/- 3.5 V 

../'.3 V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

0.3V 

INPUT ~-'.;V-- - 3.5V 

-"1' . .>V ~ 0.3V 

tPLH-f4----+! ~tpHL 

~' I I -I--VOH IN.PHASE I I I 

OUTPUT : 1.3 V : 1.3 V 
I VOL 

tpHL-i4----+t ~tPLH 
I I 

OUT -OF.pHASE ~ • .,,, v.::-: VOH 

OUTPUT ~~.~ 
(Sae Note 01 - - - VOL 

VOL TAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

7V 

~ 
SI 

1 kll 
FROM OUTPUT TEST 

UNDER TEST ~~-<I""""''''''- POINT 

HIGH·LEVEL 
PULSE 

LOW·LEVEL 
PULSE 

CL,., . 1 kll 

(Sae Not. AI 

LOAD CIRCUIT FOR 0 OUTPUTS 

VOL TAGE WAVEFORMS 
PULSE WIDTHS 

3.5 V 

0.3 V 

3.5 V 

0.3 V 

OUTPUT ~ 3.5 V 
CONTROL 1.3 V 1.3 V 

(low·level -1- ------- 0.3 V 
enabling) tPZL~ .... "tPLZ 

I I I I 

~I: I: .. 3.5V 
WAVEFORM 1 I 1.3 V I I ... 0.3 V 
SI CLOSED I -=------":.1== VOL 
(Sae Note B) tpZH 4 -.I jf-tPHZ T 

~-----i:-v 
WAVEFORM 2 I - ----f- OH 
S10PEN 1.3 V 
(See Note B) . 0.3 V .. 0 V 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES. THREE·STATE OUTPUTS 

B. Waveform 1 is for an output with internal conditions such that the output is low eX'cept when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR '" 1 MHz. tr ~ tf = 2 ns. duty cycle ~ 50%. 
D. When measuring propagation delay times of 3-5tate outputs, switch S 1 is open. 

FIGURE 1 
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SN54ALS1000A, SN74ALS1000A, SN54AS1000A, SN74AS1000A 
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS/DRIVERS 

• 'ALS1000A is a Buffer Version of 'ALSOOB 

• 'AS1000A is a Driver Version of 'ASOO 

• • AS 1 OOOA Offers High Capacitive-Driver 
Capability 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND buffers/drivers. They perform the Boolean 
functions Y = A·B or Y = A + B in positive 
logic. 

The SN54ALS1000A and SN54AS1000A are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS1000A and SN74AS1000A are 
characterized for operation from OOC to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

logic symbol t 

lA 
(t) &[> 

18 
(2) 

2A (41 

28 
15) 

3A 191 

38 1101 

4A 1121 

48 
1131 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

PROQUCTION QATA documo.ts co.l.i. 
information current· as of publication date. 

02661. APRIL 1984-REVISED MAY 1986 

SN54ALS1000A. SN54AS1000A ... J PACKAGE 
SN74ALS1000A, SN74AS1000A ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS1000A, SN54AS1000A ... FK PACKAGE 

(TOP VIEW) 

U 
ra « U Ura 

Z >'<1" 
3 2 1 2019 

1Y 4 18 

NC 5 17 

2A 6 16 

NC 15 

28 8 14 

9 10111213 

>- ClU>-« 
("oj ZZ(')(') 

(!) 

NC - No internal connection 

logic diagram (positive logic) 

lA-f"").. 
lB~lY 

2A-f"").. 
2B~2Y 

3A-f"").. 
3B~3Y 

4A-f"").. 
4B~4Y 

4A 
NC 
4Y 
NC 
38 

Copyright © 1982, Texas Instruments Incorporated 

fI 
CI) 
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(.) ... 
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CO 
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Production processing does not necessariTy 
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SN54ALS1000A, SN74ALS1000A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 7 V 
Input voltage ... '........................................................... 7 V 
Operating free·air temperature range: SN54ALS 1 OOOA .................... - 55 °e to 125°e 

SN74ALS1000A ........................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS1000A SN74ALS 1 OOOA 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low~level input voltage 0.7 0.8 V 

IOH High~level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
Slll54ALS1000A SN74ALS1000A 

UNIT 
MIN TVpt MAX MIN TVPt MAX 

VIK Vee = 4.5 V, 11= -18 rnA -1.5 -1.5 V 

Vee - 4.5 V to 5.5 V, IOH - 0.4 rnA Vee- 2 Vee- 2 
VOH Vee - 4.5 V, IOH = -1 rnA 2.4 3.3 V 

Vee = 4.5 V. IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V, IOl = 12 rnA· 0.25 0.4 0.25 0.4 
VOL 

0.35 
V 

Vee - 4.5 V, IOl - 24 rnA 0.5 

II Vee C' 5.5 V, VI = 7 V 0:1 0.1 rnA 

IIH Vee = 5.5. V, VI = 2.7 V 20 20 ~A 

III Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 rnA 

io~ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee - 5 .. 5 V, VI - a V 0.86 1.6 0.86 1.6 rnA 

leel Vee - 5.5 V, VI - 4.5 V 4.8 7.8 4.8 7.8 rnA 

t All typical values are at Vee = 5 V, TA = 25°e. 
+ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

vcc = 5 v, vcc - 4.5 V to 5.5 v, 
CL = 50 pF, CL = 50 pF, 

FROM TO RL - 500 n, RL = 500 n, 
PARAMETER UNIT 

IINPUT) IOUTPUT) TA = 25°C TA - MIN to·MAX 

'ALS1000A SN54ALS1000A SN74ALS1000A 

TVP MIN MAX MIN MAX 

tplH A or 8 V 4 2 10 2 8 ns 

tpHl A or 13 V 5 2 10 2 7 ns 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1000A, SN74AS1000A 
QUADRUPLE 2·INPUT POSITIVE·NAND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS1000A . . . . . . . . . . . . . . . . . . . .. - 55 De to 125De 

SN74AS1000A ......................... oDe to 70 De 
Storage temperature range ......................................... - 65 De to 1 50 De 

recommended operating conditions 

SN54AS1000A SN74AS1000A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 rnA 

10L Low-level output current 40 48 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

SN54AS1000A SN74AS1000A 
UNIT PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, 10H ~ -2 rnA Vee- 2 Vee- 2 

Vee - 4.5 V, 10H - -3 rnA 2.4 3.2 2.4 3.2 V 
VOH 

Vee - 4.5 V, 10H - -40 rnA 2 

Vee ~ 4.5 V, 10L ~ -48 rnA 2 

Vee ~ 4.5 V, 10L ~ 40 rnA 0.25 0.5 
VOL V 

Vee - 4.5 V, 10L - 48 rnA 0.35 0.5 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 rnA 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 ~A 

IlL Vee ~ 5.5 V, VI ~ 0.4 V -0.5 -0.5 rnA 

lot Vee ~ 5.5 V, Vo ~ 2.25 V -50 -200 -50 -200 rnA 

leeH Vee - 5.5 V, VI - a V 2.2 3.5 2.2 3.5 rnA 

leeL Vee - 5.5 V, VI - 4.5 V 12 19 12 19 rnA 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vce = 4.5 V to 5.5 V, 

CL - 50 pF, 

FROM TO 
RLI = 500 0, 

UNIT 
PARAMETER 

(INPUT) 10UTPUT) 
TA = MIN to MAX 

SN54AS1000A SN74AS1000A 

MIN MAX MIN MAX 

tPLH A or B Y 1 5 1 4 ns 

tpHL A or B Y 1 5 1 4 ns 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 

U) ... 
':; 
(.) .. 

C3 
en 
<C 
"0 
C 
CO 

en 
..J 
<C 

TEXAS • 
INSTRUMENTS 2-827 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



l> 
r 
fJ) 
Q) 
:::l 
0-
l> 
fJ) 

n 
:::;' 
o 
t: 
;::;: 
en 

2-828 



• Quad Versions of 'ALS805A 

• Buffer Version of 'ALS02 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NOR buffers. They perform the Boolean 
functions Y = A + B or Y = A"oi3 in positive 
logic. 

The SN54ALS 1 002A is characterized for 
operation over the full military temperature range 
of -55 D C to 125 D C. The SN74ALS1002A is 
characterized for operation from 0 DC to 70 DC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

logic symbol t 

1A 
121 ;'1C> 

lB 
131 

2A 
151 

2B 
161 

3A 
181 

3B 
191 

4A 
1111 

4B 
1121 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

SN54ALS1002A, SN74ALS1002A 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 

02661. DECEMBER 1983-REVISED MAY 1986 

SN54ALS1002A ... J PACKAGE 
SN74ALS1002A ... 0 OR N PACKAGE 

(TOP VIEW) 

1Y Vee 
1A 4Y 
18 48 
2Y 4A 
2A 3Y 
28 38 

GND 3A 

SN54ALS1002A ... FK PACKAGE 

(TOP VIEW) 

U 
«>-U U>-
~~Z><t 

3 2 1 2019 

18 4 18 

NC 5 17 

2Y 6 16 

NC 7 15 

2A 8 14 

9 10111213 

CllClU«Cll 
NZZMM 

l? 

NC ~ No internal connection 

logic diagram (positive logic) 

1A=D-1Y 
1B 

2A=Do- 2Y 
2B 

3A-"-. 
3B~3Y 

4A=D-4Y 
4B 

PRODUCTION DATA documants·contain information 
current as of publication datB. Products conform to 
specifications per the terms "of Texas Instruments 

::~:~~i~ai~:1~7i ~!::i~~i:; ~~o::;:::9t::'~S not TEXAS ~ 
INSTRUMENTS 
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SN54ALS1002A, SN74ALS1002A 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................... .' ......................... 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS1002A .................... - 55°e to 125°e 

SN74ALS1002A ........................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 1 50 0 e 

recommended operating conditions 

SN54AlSl002A SN74AlSl002A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,l Low-level input voltage 0.7 0.8 V 

10H High-level output current -1 -2.6 rnA 

10l low·level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

SN54AlSl002A 
PARAMETER TEST CONDITIONS 

TVPt MIN MAX 

SN74AlSl002A 

MIN TVPt MAX 
UNIT 

V,K Vee ~ 4.5 V, 'I ~ -18 rnA - 1.5 -1.5 V 

Vee ~ 4.5 V to 5.5 V, 10H ~ -0.4 rnA Vcc- 2 Vcc- 2 
VOH Vee - 4.5 V, 10H - 1 rnA 2.4 3.3 V 

Vee - 4.5 V, 10H - -2.6 rnA 2.4 3.2 

Vee ~ 4.5 V, 10l ~ 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee ~ 4.5 V, 10l ~ 24 rnA 0.35 0.5 

" 
Vee ~ 5 .. 5 V, V, ~ 7 V 0.1 0.1 rnA 

I'H Vee ~ 5.5 V, V, ~ 2.7 V 20 20 ~A 

',l Vee ~ 5.5 V, V, ~ 0.4 V -0.1 -0.1 rnA 

10' Vee ~ 5.5 V, Vo ~ 2.25 V -30 -112 -30 -112 rnA 

leeH Vee - 5.5 V, V, - 0 V 1.7 2.8 1.7 2.8 rnA 

leel Vee - 5.5 V, V, - 4.5 V 5.6 9 5.6 9 rnA 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC = 5 v, VCC - 4.5 V to 5.5 V, 

Cl = 50 pF, Cl = 50 pF, 

FROM TO Rl - 500.0, Rl - 500O, 
UNIT PARAMETER 

(INPUT I (OUTPUT! TA - 25°C TA - MIN to MAX 

'AlSl002A SN54AlSl002A SN74AlSl002A 

TVP MIN MAX MIN MAX 

tplH A or B Y 4 2 10 2 8 ns 

tpHl A or B V 4 2 10 2 7 ns 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1 . 
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• Buffer Version of 'ALS03B 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2·input 
NAND buffers, They perform the Boolean 
functions Y = A·B or Y = A + B in positive 
logic, The open·collector outputs require pull-up 
resistors to perform correctly, They may be 
connected to other open-collector outputs to 
implement active-low wired-OR or active-high 
wired-AND functions, Open-collector devices are 
often used to generate higher VOH levels, 

The SN54ALS 1 003A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS1003A is 
characterized for operation from OOC to 70°C, 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

logic symbol t 

lA 111 &C> 

18 
(2) 

2A 141 

28 
IS) 

3A 
(9) 

38 
(10) 

4A 
(12) 

48 
(13) 

tThis symbol is in accordance with ANSI/IEEE Std 91·1984 and 
IEC Publication 617·12. 

Pin numbers shown are for 0, J, and N packages. 

SN54ALS1003A. SN74ALS1003A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

WITH OPEN·COLLECTOR OUTPUTS 
02661, APRIL 1962~REVISED MAY 1966 

SN54ALS1003A. , ,J PACKAGE 
SN74ALS1003A , , , D OR N PACKAGE 

(TOP VIEW) 

1A Vee 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS1003A .. , FK PACKAGE 

(TOP VIEW) 

5 

6 

U 
m<l:U Um 

z><t 

3 2 1 2019 

18 

17 

16 

7 15 

8 14 

9 10111213 

>-OU>-<l: 
NZZMM 

l!l 

NC-No internal connection 

logic diagram (positive logic) 

1A~ 
1B~1Y 

2A~ 
2B~2Y 

3A~ 
3B~3Y 

4A~ 
4B~4Y 

Copyright © 1982, Texas Instruments Incorporated 
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PRODUCTION DATA documont. contain information 
current as of publication date. Products conform to 
spacifications per the terms of Texas Instruments 
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SN54ALS1003A, SN74ALS1003A 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 
WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage ...... :....................................................... 7 V 
Off-state output voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS1003A ........ ' ............ -55°e to 125°e 

SN74ALS1003A ........................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54ALS1003A SN74ALS1003A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating-free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS 1 003A SN74ALS1003A 

UNIT 
MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

VOL 
Vee = 4.5 v, IOL - 12 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOl - 24 rnA 
V 

0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 I'A 

III Vee - 5.5 V, VI - 0.4 V 0.1 -0.1 rnA 

leeH Vee = 5.5 V, VI = 0 V 0.86 1.6 0.86 1,6 rnA 

leel Vee = 5.5 V, VI = 4.5 V 4.8 7.8 4.8 7.8 rnA 

t All typical values are at Vee = 5 v, TA = 25°e. 

switching characteristics (see Note 1) 

vcc = 5 v, Vcc - 4.5 V to 5.5 v, 
CL = 50 pF, CL - 50 pF, 

FROM TO RL - 680 n, RL - 680 n, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°e TA - MIN to MAX 

'ALS1003A SN54ALS1003A SN74ALS1003A 

TYP MIN MAX MIN MAX 

tplH A or B Y 18 10 40 10 33 ns 

tpHl A or B Y 7 2 18 2 12 ns 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1004. SN54AS1004A. SN74ALS1004. SN74AS1004A 
HEX INVERTING DRIVERS 

• 'AS 1 004A Offers High Capacitive-Drive 
Capability 

• Driver Version of 'ALS04 and 'AS04 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverting 
drivers. They perform the Boolean function 
Y = A. 

The SN54ALS1004 and SN54AS1004A are 
characterized for operation over the full military 
temperature range of - 55 DC to 125 DC, The 
SN74ALS1004 and SN74AS1004A are 
characterized for operation from 0 DC to 70 DC, 

logic symbol t 

lA 
111 

2A 
131 

3A 
(51 

4A 
(91 

5A 
1111 

6A 
(131 

FUNCTION TABLE 

(each inverter) 

INPUT OUTPUT 

A Y 

H L 

L H 

C> 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and 
lEe Publicalion 617-12, 

Pin numbers shown are for D, J, and N packages. 

PRODUCTION DATA 

02661, APRIL 1982 - REVISED MAY 1986 

SN54ALS1004, SN54AS1\)04A, , , J PACKAGE 
SN74ALS1004, SN74AS1004A , , , 0 OR N PACKAGE 

(TOP VIEWI 

lA VCC 
lY 6A 

2A 6Y 

2Y 5A 

3A 5Y 

3Y 4A 

GND 4Y 

SN54ALS1004, SN54AS1004A .. ,FK PACKAGE 

(TOP VIEWI 

2A 4 

NC 5 

2Y 6 

NC 
3A 8 

u 
>-~UU~ 

2>«> 

2 2019 

9 10 11 1213 

>- ClU>-~ 
M 22 ........ 

(!) 

18 

17 

16 

15 

14 

NC-No internal connection 

logic diagram (positive logic) 

6Y 

NC 
5A 

NC 
5Y 

1 A ------[:>0-- 1Y 

2A ------[:>0-- 2Y 

3A ------[:>0-- 3Y 

4A ------[:>0-- 4Y 

5A ------[:>0-- 5Y 

6A ------[:>0-- 6Y 

Copyright © 1983, Texas Instruments Incorporated 
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SN54ALS1004. SN74ALS1004 
HEX INVERTING DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS1004 ...................... -55°C to 125°C 

SN74ALS1004 ......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AlSl004 SN74AlSl004 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level.input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

IOH High-level outp~t current -12 -15 rnA 

10l Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

TEST CONDITIONS 
SN54AlSl004 SN74AlSl004 

PARAMETER 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee - 4.5 to 5.5 V, 10H - -0.4 rnA Vee- 2 Vee- 2 

Vee = 4.5 V, 10H = -3 rnA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.5 V, 
V 

IOH = -12 mA 2 

Vee - 4.5 V, 10H - -15 mA 2 

Val 
Vee = 4.5 V, IOl=12rnA 0.25 0.4 0.25 0.4 

V 
vee = 4.5 V, 10l = 24 rnA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH vee = 5.5 V, VI = 2.7V 20 20 ~A 

III vee - 5.5 V, VI - 0.4 V -0.1 -0.1 rnA 

10" Vee = 5.5 V, Va = 2.25 V -30 -112 -30 112 rnA 

leeH Vee = 5.5 V, VI = 0 V 0.84 3 0.84 3 rnA 

leel vee - 5.5 V, vI - 4.5 V 7 12 7 12 rnA 

t All typical values are at Vee = 5 V, TA = 25°e 
tThe output conditions have been chosen to produce a. current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl '" 50 pF, 

PARAMETER 
FROM TO Rl = 500O, 

UNIT 
(INPUT) (OUTPUT) TA - MIN to MAX 

SN54AlS1004 SN74AlS1004 

MIN MAX MIN MAX 

tplH 1 9 1 7 
A Y ns 

tpHl 1 8 1 6 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-834 TEXAS -If 
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SN54AS1004A. SN74AS1004A 
HEX INVERTING DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. 7V 
7V Input voltage 

Operating free-air temperature range: SN54AS 1 004A 
SN74AS1004A .... 

Storage temperature range 

recommended operating conditions 

Vee Supply voltage 

VIH High~level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature 

SN54AS1004A 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-40 

40 

-55 125 

- 55°e to 125°C 
O°Ct070°C 

-65°Cto 150°C 

SN74AS1004A 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-48 mA 

48 mA 

0 70 De 

II) 

.~ 
::::J 
(,) ... 

electrical characteristics over recommended operating free-air temperature range (unless otherwise U 
noted) CJ) 

PARAMETER TEST CONDITIONS 

VIK Vee ~ 4.5 V, II ~ -18 mA 

Vee ~ 4.5 to 5.5 V, IOH ~ -2 mA 

Vee ~ 4.5 V, IOH ~ -3 mA 
VOH 

Vce ~ 4.5 V, IOH - .- 40 mA 

Vee - 4.5 V, 10H - -48 mA 

Vee ~ 4.5 V, IOL ~ 40 mA 
VOL 

VCC ~ 4.5 V, IOL ~ 48 mA 

II Vee ~ 5.5 V, VI - 7 V 

IIH Vee .- 5.5 V, VI - 2.7 V 

IlL Vee ~ 5.5 V, VI ~ 0.4 V 

10' Vee - 5.5 V, Vo - 2.25 V 

leeH Vee ~ 5.5 V, VI ~ 0 V 

leeL Vee - 5.5 V, VI - 4.5 V 

t All typical values are at Vee ~ 5 V, T A - 25 De 

SN54AS1004A 

MIN Typt MAX 

-1.2 

Vee -2 

2.4 3.2 

2 

0.25 0.5 

0.1 

20 

-0.5 

-50 -200 

3.5 5 

16 27 

SN74AS1004A 

MIN TYpt MAX 

-1.2 

Vee- 2 

2.4 3.2 

2 

0.35 0.5 

0.1 

20 

-0.5 

-50 -200 

3.5 5 

16 27 

UNIT 

V 

V 

V 

mA 

~A 

mA 

mA 

mA 

mA 

« 
"C 

r:::: 
«I 

CJ) 
..J « 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see note 1) 

FROM 
PARAMETER 

TO 

(lNPUTI IOUTPUT) 

tplH 
A or B Y 

tpHL 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS -1!1 
INSTRUMENTS 

vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500 n, 
TA = MIN to MAX 

SN54AS1004A SN74AS1004A 

MIN MAX MIN MAX 

1 5 1 4 

1 5 1 4 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
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SN54ALS1005, SN74ALS1005 
HEX INVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 

• Buffer Version of • ALS05 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverting buf
fers, They perform the Boolean function Y = A. The 
open-collector outputs require pull-up resistors to 
perform correctly, They may be connected to other 
open-collector outputs to implement active-low 
wired-OR or active-high wired-AND functions, Open
collector devices are often used to generate higher 
VOH levels, 

The SN54ALS 1005 is characterized for operation 
over the full military temperature range of - 55 DC to 
125 DC, The SN74ALS1005 is characterized for 
operation from 0 DC to 70 DC. 

FUNCTION TABLE (each invertar) 

INPUT OUTPUT 

A Y 

H L 

L H 

logic symbol t 

lA 
II) t> 

2A 
(31 

3A 
(5) 

4A 
(91 

5A 
(11) 

6A (131 

tThis symbol is in accordance with ANSI/IEEE Std 91·1984 and lEe 
Publication 617-12. 

Pin numbers shown are for D. J, and N packages. 

02661, APRIL 1982 - REVISED MAY 1986 

SN54ALS1005 ... J PACKAGE 
SN74ALS1005 ... 0 OR N PACKAGE 

{TOP VIEWI 

lA vee 
lY 6A 

2A 6Y 

2Y 5A 

3A 5Y 

3Y 4A 

GND 4Y 

SN54ALS1005 ... FK PACKAGE 

(TOP VIEWI 

2A 
NC 
2Y 
NC 
3A 

4 

5 

6 

7 

8 

.u 
>-«u U« 

z>co 
3 1 2019 

9 1011 1213 

18 

17 

16 

15 

14 

NC - No internal connection 

logic diagram (positive logic) 

BY 
NC 
5A 
NC 

5Y 

lA --[>0-- lY 

2A --[>0-- 2Y 

3A --[>0-- 3Y 

4A --[>0-- 4Y 

5A --[>0-- 5Y 

6A --[>0-- 6Y 

Copyright © 1982. Texas Instruments Incorporated 
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SN54ALS1005. SN74ALS1005 
HEX INVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ...................................... ' ......................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54ALSl 005 .................... ' .......... - 55 De to 1 25 De 

SN74ALS1005 .................................. ODeto70 De 
Storage temperature range ................................................. - 65 De to 1 50 De 

recommended operating conditions 

SN54ALS1005 SN74ALS1005 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4:5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V II 
VIL Low-level input voltage 0,7 O.B V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 ·e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1005 SN74ALS1005 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -lBrnA -1.5 -1.5 V 

IOH Vee = 4.5 V. VOH - 5.5 V 0.1 0.1 rnA 

VOL 
Vee = 4.5 V. IOL = 12 rnA 0.25 0.4 0.25 0.4 
Vee - 4.5 V. IOL - 24 rnA 0.35 0.5 

V 

II Vee - 5,5 V. VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V. VI - 2.7 V 20 20 ~A 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

leeH Vee = 5.5 V. VI - OV 0.9 3 0.9 3 rnA 

leeL Vee = 5.5 V. VI = 4.5 V 7 12 7 12 rnA 

tAli typical values are at Vee = 5 V. TA = 25°C 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 6BO Q. 

IINPUT) IOUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS1005 SN74ALS1005 

MIN MAX MIN MAX 

tpLH 5 35 5 30 

tpHL 
A Y ns 

2 12 2 10 

NOTE 1: Load Circuit and voltage waveforms are shown In Section 1. 
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SN54ALS100BA. SN54AS100BA. SN74ALS100BA. SN74AS100BA 
QUADRUPLE 2·INPUT POSITIVE·AND BUFFERS/DRIVERS 

• 'ALS1008A is a Buffer Version of 'ALS08 

• 'AS1008A is a Driver Version of 'AS08 

• 'AS1008A Offers High Capacitive Drive 
Capability 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2·input 
AND buffers/drivers, They perform the Boolean 
functions Y = A·B or Y = A + B in positive logic, 

The SN54ALS1008A and SN54AS1008A are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C, The 
SN74ALS1008A and SN74AS1008A are 
characterized for operation from OOC to 70°C. 

logic symbol t 

lA 
III 

18 
121 

2A 
(41 

Z8 
lSI 

3A 
lSI 

38 
1101 

4A 
1121 

48 
1131 

FUNCTION TABLE 

(each gatel 

INPUTS OUTPUT 

A B Y 

H H H 

L X L 

X L L 

&1> 
131 1y 

(6l zy 

(81 3Y 

1111 4y 

Pin numbers shown are for a, J, and N packages. 
tThis symbol is in accordance with ANSI/IEEE Std 91·1984 and 

IEC Publication 617-12. 

PRODUCTION DATA 

02661, DECEMBER 19B2-REVISED MAY 1986 

SN54ALS100BA, SN54AS1008A , , ,J PACKAGE 
SN74ALS100BA, SN74AS100BA , . ,0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS100BA, SN54AS1008A, , , FK PACKAGE 

(TOP VIEW) 

U 
til « U U til 

Z>«t 

3 2 1 20 19 

18 

5 17 NC 

6 16 

7 15 

8 14 38 
9 10111213 

NC - No internal connection 

logic diagram (positive logic) 

lA=D-lY 
18 2A=D-2Y 
28 3A=D-3Y 
3B 4A=D-4Y 
4B 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS100BA. SN74ALS100BA 
QUADRUPLE 2-INPUT POSITIVE-AND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input vo.ltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS1008A .................... -55°e to 125°e 

SN74ALS1008A ........................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54AlSl008A SN74AlSl008A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level j nput voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

. TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AlSl008A 

MIN Typt MAX 

SN74AlSl008A 

MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA VCC~2 VCC~2 

VOH Vee - 4.5 V, 10H- -1 rnA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 rnA 2.4 3.2 

Vee ~ 4.5 V, 10L - 12 rnA 0.25 0.4 
VOL V 

Vee - 4.5 V, 10L - 24 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

III Vee - 5.5 V, VI ~ 0.4 V -0.1 -0.1 rnA 

lot Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

leeH Vcc - 5.5 V, VI - 4.5 V 1.8 3 1.8 3 rnA 

ICCl Vce • 5.5 V, VI - 0 V 5.7 9.3 5.7 9.3 rnA 

tAli typical values are at VCC ~. 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

FROM TO Rl - 500 n, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA - MIN to MAX 

SN54AlSl008A SN74AlSl008A 

MIN MAX MIN MAX 

tplH 2 11 2 9 
A or B Y ns 

tpHl 3 11 3 9 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-840 TEXAS • 
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SN54AS1008A. SN74AS1008A 
QUADRUPLE 2-INPUT POSITIVE-AND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply valtage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input valtage .............................................................. 7 V 
Operating free-air temperature range: SN54AS1008A ..................... -55 D e to. 125°e 

SN74AS1008A. . . . . . . . . . . . . . . . . .. ooe to. 70 0 e 
Starage temperature range ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 De to. 150 °e 

recommended operating conditions 

SN54AS1DD8A SN74AS10D8A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -40 -48 rnA 

IOl Low-level output current 40 48 rnA 

TA Operating free-air tem perature -55 125 0 70 De 

II 
en ... ·S 
(.) 
~ 

electrical characteristics over recommended operating free-air temperature range (unless otherwise C3 
noted) en 

PARAMETER TEST CONDITIONS 
SN54AS1DD8A 

MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ -18 rnA -1.2 

Vee - 4.5 V to 5.5 V, IOH - -2 rnA vee- 2 

Vee ~ 4.5 V, IOH ~ -3 rnA 2.4 3.2 
VOH 

Vee ~ 4.5 V, IOH ~ -40rnA 2 

Vee - 4.5 V, IOH - -48 rnA 

Vee ~ 4.5 V, IOl ~ 40. rnA 0.25 0.5 
Val 

Vee ~ 4.5 V, IOl ~ 48 rnA 

II Vee ~ 5.5 V, VI - 7 V 0.1 

IIH Vee - 5.5 V, VI - 2.7 V 20 

III Vee - 5.5 V, VI - 0.4 V -0.5 

10' Vee - 5.5 V, Va - 2.25 V -50 -200 

leeH Vee - 5.5 V, VI - 4.5 V 5,6 9.5 

leel Vee - 5.5 V, VI - 0 V 13.5 22 

t All typical values are at Vee ~ 5 V, TA ~ 25 De. 

SN74AS1DD8A 

MIN Typt MAX 

- 1.2 

vee 2 

2.4 3.2 

2 

0.35 0.5 

0.1 

20 

0.5 

- 50 -200 

5.6 9.5 

13.5 22 

UNIT 

V 

V 

V 

rnA 

~A 

rnA 

rnA 

rnA 

rnA 

oCt 
"C 
c:: 
C'CI 

en 
-J 
oCt 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tplH 
A or B Y 

tPHl 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS • 
INSTRUMENTS 

Vcc = 4.5 V to 5.5 V, 

Cl = 50. pF, 

RL = 50.0. n, 
TA = MIN to MAX 

SN54AS1DD8A SN74AS1DD8A 

MIN MAX MIN MAX 

1 6.5 1 6 

1 6.5 1 6 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
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• Buffer Version of 'ALS10A 

• Package Options Include Plastic "Small 
Outline" DIPs and Ceramic Chip Carriers in 
Addition to the Standard 300·mil Plastic and 
Ceramic DIPs. 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3·input 
NAND buffers. They perform the Boolean 
functions Y = A- B'C or Y = A + § + C in positive 
logic, 

The SN54ALS1010A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS1010A is 
characterized for operation from O°C to 70°C. 

FUNCTION TABLE (EACH GATE) 

INPUTS OUTPUT 

A B C Y 

H H H L 

L X X H 

X L X H 

X X L H 

logic symbol t 

lA 
(11 &1> 

18 
(21 

lC 
(131 

2A 
(3) 

28 
(41 

2C 
(51 

3A 
(91 

38 
(101 

3C 
(111 

'This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

PRODUCTION DATA d.cument. c.ntain 
information currant as of publication date. 

SN54ALS1010A, SN74ALS1010A 
TRIPLE 3·INPUT POSITIVE·NAND BUFFERS 

D2661, APRIL 1982-REVISED MAY 1986 

SN54ALS1010A ... J PACKAGE 
SN74ALS1010A ... D OR N PACKAGE 

(TOP VIEW) 

1A VCC 
18 1C 
2A 1Y 
28 3C 
2C 38 
2Y 3A 

GND 3Y 

SN54ALS1010A ... FK PACKAGE 

(TOP VIEW) 

4 

5 
6 

7 

8 

U 
<Xl <!; U uu 

z>~ 

3 2 2019 

9 10111213 

18 

17 

16 

15 

14 

NC - No internal connection 

logic diagram (positive logic} 

2A=D-28 2Y 
2C 

3A=D-38 3Y 
3C 

Copyright © 1982, Texas Instruments Incorporated 

I 
tI) ... ·S 
(J .. 

C3 
en 
<t 
"t:J 
c: 
CO 

en 
..J 
<t 

:~od¥:::on'~::U~::::ifi::.~~~~sar !~~::~~~ 
Pro.duction processing does not necassari7y 
include tasting of all parameters. 

TEXAS • 
INSTRUMENTS 2-843 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



II 

SN54ALS1010A, SN74ALS1010A 
TRIPLE 3·INPUT POSITIVE· NAND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free·air temperature range: SN54ALS1010A .............. ' ....... -55°C to 125°e 

SN74ALS1010A ........................ ooe to 70 0 e 
Storage temperature range ......................................... - 65°C to 150 0 e 

recommended operating conditions 

SN54ALS10l0A SN74ALS10l0A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vll low-level input voltage 0.7 0.8 V 

IOH High-level output current . -1 -2.6 rnA 

IOl Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS. 
SN54AlSl0l0A SN74AlSl0l0A 

TVPt TVpt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18rnA -1.5 -1.5 V 

Vee - 4.5 V to 5.5 V. IOH = -0.4 rnA VCC- 2 VCC-2 

VOH Vee = 4.5 V. IOH = -1 rnA 2.4 3.3 V 

Vee - 4.5 V. IOH - -2.6 rnA 2.4 3.2 

Val 
Vce - 4.5 V. 10l - 12 rnA 0.25 0.4 0.25 0.4 

Vcc = 4.5 V. 10l = 24 rnA 
V 

0.35 0.5 

II Vcc - 5.5 V. VI - 7 V 0.1 0.1 rnA 

IIH Vcc - 5.5 V. VI - 2.7 V 20 20 ~A 

III Vce - 5.5 V. VI - 0.4 V 0.1 -0.1 rnA 

lOt Vce = 5.5 V. Va = 2.25 V -30 -112 -30 -112 rnA 

ICCH Vce = 5.5 V. VI = 0 V 0.65 1.2 0.65 1.2 rnA 

lecl Vcc - 5.5 V. VI - 4.5 V 3.6 5.8 3.6 5.8 rnA 

t All typical values are at Vce = 5 V. TA = 25 DC. 
:t: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

vcc = 5 V. VCC - 4.5 V to 5.5 Vi 

CL - 50 pF. Cl - 50 pF. 
FROM TO Rl = 500 n. RL = 500 n. 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA - 25 DC TA - MIN to MAX 

'ALS1010A SN54ALS10l0A SN74ALS10l0A 

TVP MIN MAX MIN MAX 

tplH 5 2 12 2 8 
Any Y ns 

tpHl 5 2 12 2 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• Buffer Version of • ALS 11 

• Package Options Include Plestic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
AND buffers, They perform the Boolaan functions 
Y = A'B'C or Y = A+B+C in positive logic, 

The SN54ALS1011A is characterized for operation 
over the full military temperature range of - 55°C to 
125°C, The SN74ALS1011A is characterized for 
operation from 0 °C to 70°C, 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C Y 
H H H H 

L X X L 

X L X L 

X X L L 

logic symbol t 

lA 111 &[> 

18 
121 1121 

IV 

lC 
(13) 

2A 
(3) 

28 
(4) (6) 

2V 

2C 
(5) 

3A 
(9) 

38 
(10) (8) 

3V 

3C 
(111 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe 
Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

SN54ALS1011A. SN74ALS1011A 
TRIPLE 3·INPUT POSITIVE·AND BUFFERS 

02661, APRIL 1982 -REVISED MAY 1986 

SN54ALS1011A, , ,J PACKAGE 
SN74ALS1011A , , , D OR N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 1C 
2A 1Y 
2B 3C 
2C 3B 
2Y 3A 

GND 3Y 

SN54ALS1011A, , , FK PACKAGE 

(TOP VIEW) 

2A 4 

NC 5 

2B 6 

NC 
2C 8 

U 
cc<l:U UU 
~~2>~ 

3 2 1 20 19 

9 10 11 1213 

>-OU>-<I: 
"'22 M M 

t:l 

18 

17 

16 

15 

14 

NC-No internal connection 

logic diagram (positive logic) 

1Y 
NC 
3C 
NC 
3B 

1A==O-1B 1V 
1C 

2A==O-2B 2Y 
2C 

3A==O-3B 3V 
3C 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS1011A, SN74ALS1011A 
TRIPLE 3·INPUT POSITIVE·AND BUFFERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS1 011 A .......... ~ ................ : . - 55 DC to 125 DC 

SN74ALS1 011 A ................................. ODe to 70 De 
Storage temperature range ....................................... , ......... - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AlS1011A SN74AlS1011A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 , 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH HighMlevel output current -1 -2.6 rnA 

IOL LowMlevel output current 12 24 rnA 

TA Operating free-sir temperature -55 125 0 70 ·e 

5. electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

l> en 
(') 
:;' 
n 
I: 
;::;' 
tn 

TEST CONDITIONS 
SN54AlS1011A SN74AlS1011A 

PARAMETER 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee - 4.5 V, II - -18 rnA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vee-2 Vee-2 

VOH Vee = 4.5 V, 10H = -1 rnA 2.4 3.3 
Vee - 4.5 V, 10H - -2.6 rnA 2.4 3.2 

Vee = 4.5 V, 10L = 12 rnA 0.25 0.4 0.25 0.4 
VOL Vee - 4.5 V,. 10L - 24 rnA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 

10* Vee - 5.5 V, Va - 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V, VI = 4.5 V 1.4 2.3 1.4 2.3 

leeL Vee - 5.5 V, VI - OV 4.3 7 4.3 7 

tAil typical values are at Vee = 5 V, TA = 25°C. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO Rl = 500 \1, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS1 01 1 A SN74AlS1011A 

MIN MAX MIN MAX 

tpLH 2 12 2 10 

tpHl 
Any Y 

3 11 3 9 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• Buffer Version of ' ALS20B 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
NAND buffers, They perform the Boolean 
functionsY = A-B-C-DorY = A+B+C+Din 
positive logic, 

The SN54ALS 1 020A is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS1020A is 
characterized for operation from 0 °C to 70°C, 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C 0 V 
H H H H L 

L X X X H 

X l X X H 

X X L X H 

X X X L H 

logic symbol t lA UI &[> 

18 
(21 

1C 
(41 1V 

10 
(51 

2A 
(91 

28 1101 

2C 
(121 2V 

20 
1131 

tThis symbol is in accordance with ANSI/IEEE Std 91-1 984 and 
IEC Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

SN54ALS1D2DA, SN74ALS1D2DA 
DUAL 4·INPUT POSITIVE·NAND BUFFERS 

D2661, APRIL 1982-REVISED MAY 1986 

SN54AlSl020A ... J PACKAGE 
SN74AlSl020A ... 0 OR N PACKAGE 

(TOP VIEW) 

1A VCC 
18 2D 
NC 2C 
1C NC 
1D 28 
1Y 2A 

GND 2Y 

SN54AlSl020A ... FK PACKAGE 

(TOP VIEW) 

NC 4 

NC 5 

1C 6 

NC 7 

1D 8 

U 
co<cU UO 
~~Z>N 

3 2 I 20 19 

9 10111213 

)-OU)-<C 
or-ZZ('\IN 

t!l 

18 2C 
17 NC 
16 NC 
15 NC 
14 28 

NC - No internal connection 

logic diagram (positive logic) 

lAD-lB . 1V 
lC 

10 

2AD-2B 
2C 2V 

20 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS1020A, SN74ALS1020A 
DUAL 4-INPUT POSITIVE-NAND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AlS1020A .................... -55 De to 125 De 

SN74AlS1020A ........................ oDe to 70De 
Storage temperature range ......................................... - 65 De to 150 De 

recommended operating conditions 

SN54ALS1020A SN74ALS1020A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOl Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1020A SN74ALS1020A 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA - 1.5 - 1.5 V 

vee - 4.5 V to 5.5 V, IOH - -0.4 rnA Vee- 2 Vee- 2 

VOH Vee - 4.5 V, IOH - -1 rnA, 2.4 3.3 V 

Vee - 4.5 V, IOH - -2.6 mA 2.4 3.3 

Val 
Vee - 4.5 V, IOl - 12 rnA 0.25 0.4 0.25 0.4 

V 
Vee - 4.5 V, IOl - 24 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

III Vee - 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

lot Vee = 5.5 V, Va = 2.25 V -30 - 1 12 -30 - 1 12 rnA 

leeH Vee - 5.5 V, VI - 0 V 0.5 0.8 0.5 0.8 rnA 

leel Vee - 5.5 V, VI - 4.5 V 2.4 3.9 2.4 3.9 rnA 

t All typical values are at Vee = 5 V, TA = 25 De. 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vee - 5 V, Vee - 4.5 V to 5.5 V, 

eL = 50 pF, CL = 50 pF, 

FROM TO Rl = 50011, RL - 50011, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA = MIN to MAX 

'ALS1020A SN54ALS1020A SN74ALS1020A 

TYP MIN MAX MIN MAX 

tplH 5 2 10 2 8 
Any Y ns 

tpHl 5 2 10 2 7 

NOTE 1. Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1032A, SN54AS1032A, SN74ALS1032A, SN74AS1032A 
QUADRUPLE 2·INPUT POSITIVE·OR BUFFERS/DRIVERS 

• 'AlS1032A is a Buffer Version of 'AlS32 

• 'AS1032A is a Driver Version of 'AS32 

• 'AS 1 032A Offers High Capacitive Drive 
Capability 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2·input 
OR buffers/drivers. They perform the Boolean 
functions Y = A + B or Y = )i,.Ei in positive logic. 

The SN54AlS1032A and SN54AS1032A are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C, The 
SN74AlS1032A and SN74AS1032A are 
characterized for operation from OOC to 70°C, 

logic symbol t 

lA 
(11 

18 
(2) 

2A 
141 

28 
151 

3A 
(9) 

38 
(101 

4A 
(12) 

48 
1131 

FUNCTION TABLE 
(each gate) 

INPUTS OUTPUT 

A 8 Y 

H X H 

X H H 

L L L 

:>1C> 
131 tY 

(6) 2V 

(8) 3V 

(111 4v 

tThis symbol is in accordance with ANSI/lEEE SId 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for D, J, and N packages. 

D2661, DECEMBER 1982-REVISED MAY 1986 

SN54AlS1032A, SN54AS1032A ... J PACKAGE 
SN74AlS1032A, SN74AS1032A ... 0 or N PACKAGE 

(TOP VIEW) 

1A VCC 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A' 

GND 3Y 

SN54AlS1032A, SN54AS1032A ... FK PACKAGE 

(TOP VIEW) 

U 
w«U Uw 
~~z><t 

3 2 1 2019 

1V 4 18 4A 
NC 5 17 NC 
2A 6 16 4Y 
NC 15 NC 
28 8 14 38 

9 10111213 

>-OU>-« 
NZZMM 

(!) 

NC - No internal connection 

logic diagram (positive logic) 

1A=D- 1Y 
1B 

2A=D- 2Y 
28 

3A=D- 3Y 
38 

4A=D-4Y 
4B 

Copyright © 1982, Texas Instruments Incorporated 

II 

PRODUCTION DATA documents .ontain information 
currant as of publication data. Products conform to 
spacifil:ations par the terms· of Texas Instruments 

=-::!:=i~B{::1~7e ~:t~ti:; fI,e:::::9t::s~ not 
TEXAS ." 

INSTRUMENTS 
2-849 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



II 
» ren 
m 
::J 
Q. 

» en 
(') 
~" 
(") 
C 
::+" 
til 

SN54ALS1032A, SN74ALS1032A 
QUADRUPLE 2-INPUT POSITIVE-OR BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ....................................................... " 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS 1 032A .................... - 55 °e to 125°e 

SN74ALS1032A ........................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54ALS1032A SN74ALS1032A 
UNIT 

MIN NOM MAX MIN NOM MAX 

vcc Su pply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH High-level output current -1 -2.6 rnA 

10L Low-level output current 12 24 rnA 

,TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1032A 

MIN Typt MAX 

SN74ALS1032A 

MIN TYP MAX 
UNIT 

VIK VCC ~ 4,5 V, 11'~-18rnA - ;'5 -1.5 V 

VCC ~ 4,5 V to 5,5 V, 10H ~ -0.4 rnA vCC- 2 VCC-2 

VOH VCC ~ 4,5 V, 10H ~ -1 rnA 2.4 3,3 V 

VCC - 4,5 V, 10H - -2.6 rnA 2.4 3.2 

VCC - 4.5 V, 10L - 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

VCC ~ 4.5 V, 10L ~ 24 rnA 0.35 0.5 

II VCC ~ 5.5 V, VI ~ 7 V 0.1 0.1 rnA 

IIH VCC ~ 5.5V, VI - 2.7 V 20 20 ~A 

IlL VCC ~ 5.5 V, VI ~ 0.4 V -0.1 -0.1 rnA 

10' VCC - 5,5 V, Vo - 2.25 V -30 -112 30 112 rnA 

ICCH VCC - 5.5 V, VI - 4,5 V 2.5 5 2,5 5 rnA 

ICCL VCC ~ 5.5 V, VI ~ 0 V 6.6 10.6 6.6 10.6 rnA 

t All typical values are at V CC ~ 5 V ,T A ~ 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 

switching characteristics (see Note 1) 

Vcc - 5 V, Vcc - 4.5 V to 5.5 V, 

CL ~ 50 pF, CL = 50 pF, 

FROM TO RL - 500 Il, RL = 500 Il, 
UNIT PARAMETER 

!INPUT) (OUTPUT) TA = 25°C TA - MIN to MAX 

'ALS1032A SN54ALS1032A SN74ALS1032A 

TYP MIN MAX MIN MAX 

tPLH 6 2 12 2 9 
A or B Y ns 

tpHL 7 3 15 3 12 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1032A, SN74AS1032A 
QUADRUPLE 2-INPUT POSITIVE-OR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS1032A .. . . . . . . . . . . . . . . . . . .. - 55°C to 125 °e 

SN74AS1032A ......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 1 50 °e 

recommended operating conditions 

SN54AS1032A SN74AS1032A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current 40 48 rnA 

10l ~ow-Ievel output current 40 48 rnA 

TA Operating free-air temperature 55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS1032A SN74AS1032A 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V. II ~ -18 rnA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V. 10H ~ -2 rnA VCC- 2 Vcc-2 

Vee ~ 4.5 V. 10H ~ -3 rnA 2.4 3.2 2.4 3.2 
VOH 

Vee ~ 4.5 V. 10H ~ -40 rnA 
V 

2 

Vee ~ 4.5 V. 10H ~ -48 rnA 2 

VOL 
Vee ~ 4.5 V. 10l ~ 40 rnA 0.25 0.5 

Vee ~ 4.5 V. 
V 

10L ~ 48 rnA 0.35 0.5 

II Vee ~ 5.5 V. VI ~ 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V. VI - 2.7V 20 20 ~A 

IlL Vee ~ 5.5 V. VI ~ 0.4 V -0.5 -0.5 rnA 

10· Vee ~ 5.5 V, Vo ~ 2.25 V -50 -200 -50 -200 rnA 

leeH Vee ~ 5.5 V. VI ~ 4.5 V 7.7 11.5 7.7 11.5 rnA 

leel Vee ~ 5.5 V. VI ~ a V 14.7 24 14.7 24 rnA 

t All typical values are at Vee ~ 5 V. T A ~ 25 De. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

vcc ~ 4.5 V to 5.5 V. 

Cl = 50 pF. 

FROM TO 
Rl = 500 O. 

UNIT 
PARAMETER TA = MIN to MAX 

(lNPUTI (OUTPUT) 
SN54AS1032A SN74AS1032A 

MIN MAX MIN MAX 

tpLH 1 7 1 6.3 
A or B Y ns 

tPHl 1 7 1 6.3 

NOTE 1: load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1034. SN54AS1034A. SN74ALS1034. SN74AS1034A 
HEX DRIVERS 

• • AS 1034A Offers High Capacitive-Drive 
Capability 

• Noninverting Drivers 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 
noninverting drivers, They perform the Boolean 
functions Y = A. 

The SN54ALS 1 034 and SN54AS 1 034A are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS1034 and SN74AS1034A are 
characterized for operation from OOC to 70°C. 

FUNCTION TABLE leach buffer) 

INPUT OUTPUT 

A Y 

H H 

l l 

logic symbol t 

1A 111 [> (2) tv 

2A 
(3) (4) 2V 

3A 
IS) (6) 3V 

4A 
(9) (8) 4V 

5A 
(11) 110l sv 

6A 1131 (12)6V 

tThis symbol is in accordance with ANSlilEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for 0, J, and N packages. 

02661, APRIL 1982-REVISED MAY 1986 

SN54ALS1034. SN54AS1034A , , ,J PACKAGE 
SN74ALS1034. SN74AS1034A . , . D OR N PACKAGE 

(TOP VIEW) 

lA Vee 
lY 6A 
2A 6Y 

2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

SN54AlSl034. SN54AS1034A .. , FK PACKAGE 

ITOP VIEW) 

U 
>- « U U« z > co 

3 2 1 2019 

2A 4 18 6Y 

NC 5 17 NC 

2Y 6 16 5A 

NC 7 15 NC 

3A 8 14 5Y 

9 10 11 1213 

>-ClU>-« 
MZZv.q 

Cl 

NC-No internal conneetion 

logic diagram (positive logic) 

lA C> lY 

2A C> 2Y 

3A [> 3Y 

4A C> 4Y 

5A [> 5V 

6A C> 6V 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS1034, SN74ALS1034 
HEX DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ................... '........................................... 7 V 
Operating free-air temperature range: SN54ALS1034 ................... : .. -55°e to 125°e 

SN74ALS1034 ......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS1034 SN74ALS1034 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4,5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output curent -12 -15 rnA 

10L Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS1034 SN74ALS1034 
PARAMETER TEST CONDITIONS Typt Typt UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 v, II = -18 rnA -1,2 -1.2 V 

Vee = 4.5 V to 5.5 v, 10H= -0,4 rnA VCC- 2 VCc-2 

Vee = 4.5 V, 10H = -3 rnA 2.4 3.2 2.4 3.2 
VOH V 

Vee = 4.5 V, 10H = -12 rnA 2 

vee = 4.5 v, 10H = -15 rnA 2 

Vee - 4.5 V, 10L = 12 rnA 0.25 0.4 
VOL V 

Vee = 4.5 V, 10L = 24 rnA 0.35 0.5 

II vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH vee = 5.5 V, VI = 2.7 V 20 20 ~A 

III Vee = 5.5 v, VI = 0.4 V -0.1 -0.1 rnA 

10' Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V, VI = 4.5 V 3 6 3 6 rnA 

leel Vee = 5.5 V, VI - 0 V 8 14 8 14 rnA 

tAli typical values are at Vee = 5 v, TA = 25°e. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

CL = 50 pF, 
FROM TO RL = 500 Q, 

PARAMETER 
TA = MIN to MAX 

UNIT 
liN PUT) IOUTPUT) 

SN54ALS1034 SN74ALS1034 

MIN MAX MIN MAX 
tplH 1 11 1 8 

A Y 
13 

ns 
tPHl 1 1 8 

NOTE 1: Load CircUit and voltage waveforms are shown In Section 1. 
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SN54AS1034A. SN74AS1034A 
HEX DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS1034A . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS1034A ......................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 1 50°C 

recommended operating conditions 

SN54AS1034A SN74AS1034A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -40 -48 mA 

IOl Low-level output current 40 48 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS1034A SN74AS1034A 

TVpt TVpt 
UNIT 

MIN MAX MIN MAX 

VIK Vec - 4.5 V, II - -18 mA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH ~ -2 mA Vec-2 Vce-2 

VOH 
Vee - 4.5 V, IOH - -3 mA 2.4 3.2 2.4 3.2 

Vee - 4.5 V, IOH ~ -40 mA 
V 

2 

Vee ~ 4.5 V, IOH ~ -48 mA 2 

Val 
Vee - 4.5 V, IOl - 40 mA 0.25 0.5 

Vee - 4.5 V, IOl - 48 mA 0.35 0.5 
V 

II Vee - 5.5 V, VI ~ 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI-2.7V 20 20 ~A 

III Vee - 5.5 V, VI - 0.4 V -0.5 -0.5 mA 

lot Vee ~ 5.5 V, Va = 2.25 V -50 -200 - 50 -200 mA 

IceH vcc - 5.5 V, vI - 4.5 V 9 15 9 15 mA 

ICCl Vce - 5.5 V, VI ~ 0 V 21 35 21 35 mA 

t All typical values are at Vee ~ 5 V, TA ~ 25 DC. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

FROM TO 

PARAMETER liN PUT I IOUTPUT) 

tplH 
A or B Y 

tpHL 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS ~ 
INSTRUMENTS 

vce ~ 4.5 V to 5.5 V, 

el ~ 50 pF, 

Rl = 500 n, 
TA - MIN to MAX 

SN54AS1034A SN74AS1034A 

MIN MAX MIN MAX 

1 6.5 1 6 

1 6.5 1 6 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
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SN54ALS1035. SN74ALS1035 
HEX NON INVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 

• Noninverting Buffers with Open-Collector Outputs 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain six independent non inverting buffers. 

They perform the boolean functions Y = A. The open-collector 

outputs require pull-up resistors to.perform correctly. They may 

be connected to other open-collector outputs to implement 
active-low wired-OR or active-high wired-AND functions. Open

collector devices are often used to generate higher VOH levels. 

The SN54ALS1 035 is characterized for operation over the full 

military temperature range of - 55°C to 125°C. The 

SN74ALS1035 is characterized for operation from ooC to 

70°C. 

FUNCTION TABLE (each buffer) 

INPUT OUTPUT 

A Y 

H H 

L L 

logic symbol t 

lA 
(1) 

I> Q 
(z) 1Y 

2A 
(3) (4) 2Y 

3A 
(5) (6) 3Y 

4A 
(9) (8) 4Y 

5A 
(11) (10) 5Y 

6A (13) (12) 6Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe 
Publication 61 7-12. 

Pin numbers shown are for D, J, and N packages. 

D2661. APRIL 1982-REVISED MAY 1986 

SN54ALS1035 ... J PACKAGE 
SN74ALS1035 ... D OR N PACKAGE 

(TOP VIEW) 

1A VCC 
1Y 6A 

2A 6Y 

2Y 5A 

3A 5Y 

3Y 4A 

GND 4Y 

SN54ALS1035 ... FK PACKAGE 

(TOP VIEW) 

U 
> <I: U U <I: 

Z><O 

3 2 1 2019 

2A 18 6Y 

NC 5 17 NC 

2Y 6 16 5A 

NC 15 NC 

3A 8 14 5Y 

9 10 111213 

>OU><I: 
C'lZZ<t<t 

(!l 

NC-No internal connection 

logic diagram (positive logic) 

1A [> 1Y 

2A [> 2Y 

3A [> 3Y 

4A [> 4Y 

5A [> 5Y 

6A [> 6Y 

Copyright © 1982, Texas Instruments Incorporated 

fI 
en ... 
·S 
U 
~ 

(J 
(/) 
<t 
"C 
C 
ca 

(/) 
...J 
<t 

PRODUCTION DATA documants contain inform.lion 
current as of publication date. Products conform 
to specifications per the tarms of Texas Instruments 
standard warranty. Preduction processing does not 
necessarily incluile tasting of all parameters. 

TEXAS ~ 
INSTRUMENTS 

2-857 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



SN54ALS1035, SN74ALS1035 
HEX NONINVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ........................................... '. . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS1 035 ............................. - 55 °e to 125 °e 

SN74ALS1035 ................................. OOet070oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

• recommended operating conditions 

SN54ALS1035 SN74ALS1035 

l> 
ren 
C\) 
::::J 
C. 

l> en 

Vee 

VIH 

VIL 

VOH 

IOL 

TA 

MIN NOM 

Supply voltage 4.5 5 

High-level input voltage 2 

Low-level input voltage 

High-level output voltage 

Low-level output current 

Operating free-air temperature -55 

MAX MIN NOM MAX 
UNIT 

5.5 4.5 5 5.5 V 

2 V 

0.7 0.8 V 

5.5 5.5 V 

12 24 rnA 

125 0 70 °e 

(") 
::;' 
n 
c 
;::;" 
(II electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONOITIONS 

VIK Vee = 4.5 V, II = -18 rnA 

10H Vee - 4.5 V, VOH - 5.5 V 

VOL 
Vee = 4.5 V, IOl = 12 rnA 

Vee = 4.5 V, IOl - 24 rnA 

II Vee - 5.5 V, VI - 7 V 

IIH Vee - 5.5 V, VI- 2.7V 

III Vee - 5.5 V, VI - 0.4 V 

leeH Vee - 5.5 V, VI - 4.5 V 

leel Vee = 5.5 V, VI = 0 V 

tAli typical values are at Vee = 5 V, TA = 25°C. 

switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

IINPUT) (OUTPUT) 

tplH 
A Y 

tpHl 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-858 TEXAS ~ 
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SN54ALS1035 SN74ALS1035 

MIN Typt MAX MIN Typt MAX 

-1.5 -1.5 

0.1 0.1 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

20 20 

-0.1 -0.1 

3 6 3 6 

8 14 8 14 

VCC = 4.5 V to 5.5 V, 

CL = 50 pF, 

RL = 680 II, 

TA = MIN to MAX 

SN54ALS1035 SN74ALS1035 

MIN MAX MIN MAX 

5 35 5 30 

2 14 2 12 

POST OFFICE BOX ,655012 • DALLAS. TEXAS 75265 

UNIT 

V 

rnA 

V 

rnA 

~A 

rnA 

rnA 

rnA 

UNIT 

ns 



• Quad Versions of ASS05B 

• Offers High Capacitive-Drive Capability 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NOR drivers. They perform the Boolean functions 
y = A+ii or Y = Aoa in positive logic. 

The SN54AS1036Ais characterized for 
operation over the full military temperature range 
of -55°e to 125°e. The SN74AS1036A is 
characterized for operation from ooe to 70 oe. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

logic symbol 

1A 
(1) 

;>1C> 

18 
(2) 

2A 
(4) 

28 
(5) 

3A 
(9) 

3B 
(10) 

4A 
(12) 

48 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 

Pin numbers shown are for D. J, and N packages. 

SN54AS1036A,.SN74AS1036A 
QUADRUPLE 2-INPUT POSITIVE-NOR DRIVERS 

02661. DECEMBER 1983-REVISEO MAY 1986 

SN54AS1036A ... J PACKAGE 
SN74AS1036A ... D OR N PACKAGE 

(TOP VIEW) 

lA VCC 
18 48 
lY 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54AS1036A ... FK PACKAGE 

(TOP VIEW) 

4 

NC 5 

6 

U 
<Il <l: U U <Il 
~Z><t 

3 2 1 20 19 

18 

17 

16 

NC 7 15 

8 14 

9 1011 1213 

>-OU>-<l: 
NZZM('t) 

<.? 

NC~No internal connection 

logic diagram (positive logic) 

1A=D-1Y 
1B 

2A=L>-
2B '. 

2Y 

3A=D-- 3Y 
38 

4A=D--4Y 
4B 

PRODUCTION DATA documents •• ntain information 
curnnt as .of publication datB. Products conform 
ta specifications ptIf til. tarms of T .... Instruments 
stlndanl warranty. Production processing daes not 
necelurily inlelud. tasting of all parameters. 

TEXAS ~ 
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Copyright © 1983, Texas Instruments Incorporated 
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SN54AS1036A. SN74AS1036A 
QUADRUPLE 2-INPUT POSITIVE-NOR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vce ....................................................... " 7 V 
Input voltage ............................................... ,.............. 7 V 
Operating free-air temperature range: SN54AS1036A ..................... -55°C to 125°C 

SN74AS1036A ......................... O°C to 70°C' 
Storage temperature range ......................................... - 65°C to 1 50°C 

recommended operating conditions 

SN54AS1036A SN74AS1036A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 
VIH High·level input voltage 2 2 V 
Vil low·level input voltage 0.7 0.8 V 

l> IOH High·level output current -40 -48 rnA 
IOl Low~level output current 40 48 rnA 
TA Operating free-air temperature -55 125 0 70 °e 

ren 
I» :::s electrical characteristics over recommended operating free-air temperature range (unless otherwise 
Q. noted) 
l> en 
(') 
:;' 
(') 
c: 
;:::;.' 
C/) 

PARAMETER 

VIK 

VOH 

Val 

II 

IIH 

III 

IO~ 

lecH 

lecl 

TEST CONDITIONS 

Vee - 4.5 V, II - -18 rnA 

Vee = 4.5 V to 5.5 V, IOH = -2 rnA 

Vee = 4.5 V, IOH = -3 rnA 

Vce - 4.5 V, IOH - -40 rnA 

Vce = 4.5 V, IOH = -48 rnA 

Vce = 4.5 V, IOl = 40 rnA 

Vce - 4.5 V, IOl - 48 rnA 

Vee = 5.5 V, VI = 7 V 

Vee - 5.5 V, VI-2.7V 

Vee - 5.5 V, VI = 0.4 V 

Vee = 5.5 V, Va = 2.25 V 

Vee - 5.5 V, VI - OV 

Vce - 5.5 V, VI - 4.5 V 

tAil typical values are at Vee = 5 V, TA = 25°e. 

SN54AS1036A SN74AS1036A 

MIN TYPt MAX MIN TYPt MAX 
UNIT 

-1.2 -1.2 V 

Vce-2 Vcc-2 

2.4 3.2 

2 

2.4 3.2 
V 

2 

0.25 0.5 

0.35 0.5 
V 

0.1 0.1 rnA 

20 20 /lA 
-0.5 -0.5 rnA 

-50 -200 -50 -200 rnA 

4.3 7 4.3 7 rnA 

14 23 14 23 rnA 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

FROM TO 

PARAMETER (INPUT) (OUTPUT) 

tplH 
A or B Y 

tpHL 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-860 TEXAS ~ 
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Vce - 4.5 V to 5.5 V, 

el = 50.pF, 

Rl = 500O, 

TA = MIN to MAX 

SN54AS1036A SN74AS1036A 

MIN MAX MIN MAX 

1 4.8 1 4.3 

1 4.8 1 4.3 
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PRODUCT 
PREVIEW 

SN54AS1181. SN74AS1181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

01915, MAY 1985-REVISED MAY 1986 

• Package Options Include Plastic "Small 
Outline" Packages. Both Plastic and 
Ceramic Chip Carriers. and Standard Plastic 
and Ceramic 300-mil DIPs 

• Full Look-Ahead for High-Speed Operations 
on Long Words 

• Arithmetic Operating Modes: 
Addition 
Subtraction 
Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic Operations 

• Logic Function Modes 
Exclusive-OR 
Comparator 
AND. NAND. OR. NOR 

• Dependable Texas Instruments Quality and 
Reliability 

logic symbol t 

so 161 
ALU 

SI (5) ]~ S2 
(4) 

S 
(3) 

M 
181 

Cn 
171 

CI 

AO 
[IJ 

[2J 

[4J 

[8J 

SN54AS1181 ... JT OR JW PACKAGE 
SN74AS1181 ... OW, NT. OR NW PACKAGE 

ITOP VIEW) 

130 VCC 
AO AI 
S3 131 
S2 A2 
SI 132 
SO A3 
Cn 83 
M G 

FO Cn +4 
Fl p 
F2 A=B 

GND F3 

SN54AS1181 ... FK PACKAGE 
SN74AS1181 ... FN PACKAGE 

S2 
SI 6 

SO 
NC 8 

Cn 9 

M 10 

FO 11 

(TOP VIEW) 

U 
MOOU U ..... 'f'""" 

001« (I) Z >1«1(1) 

4 3 2 1 2827 26 

25 

24 

23 

22 

21 

20 

19 

12131415 1617 18 

..... NOUMOOI!L 
1"-1"- Z Zl"- " 

(!J « 

NC - No internal connection 

A2 
132 
A3 

Cn +4 

trhis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 
Pin numbers shown are for OW, JT, JW, NT, and NW packages. 

TYPICAL ADDITION TIMES ICL = 15 pF. RL - 280 [J, T A = 25°C 

NUM8ER ADDITION TIMES PACKAGE COUNT CARRY METHOD 

OF USING 'AS1181 USING 'AS181A USING'S181 ARITHMETIC LOOK-AHEAD BETWEEN 

BITS AND'AS882 AND 'AS882 AND'S182 LOGIC UNITS CARRY GENERATORS ALUs 

1 to 4 5 ns 5 ns 11 ns 1 NONE 

5 to 8 10 ns 10 ns 18 ns 2 RIPPLE 

9 to 16 14 ns 14 ns 19 ns 3or4 1 FULL LOOK-AHEAD 

17 to 64 19 ns 19 ns 28 ns 5 to 16 2 to 5 FULL LOOK-AHEAD 

PRODUCT PREVIEW documoots OIHItain information 
on products in the formative or design phase of 
development. Characteristic data anll ather TEXAS • 

INSTRUMENlS 

Copyright © 1985, Texas Instruments Incorporated 

~=;::'~=:Sr~~t ~:~\~::I:~ ~,::~~::~::: 
products withuut notice. 
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SN54AS1181, SN74AS1181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

description 

The' A5 1181 arithmetic logic units (ALU)/function generators have a complexity of 75 equivalent gates 
on a monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as shown 
in Tables 1 and 2. These operations are selected by the four function-select lines (50, 51, 52, 53) and 
include addition;subtraction, decrement, and straight transfer. When performing arithmetic manipulations, 
the internal carries mustbe enabled by applying a low-level voltage to the mode control input (M). A full 
carry look-ahead scheme is made available in these devices for fast, simultaneous carry generation by 
means of two cascade-outputs (pins 15 and 17) for the four bits in the package. When used in conjunction 
with the 5N54A5882 or 5N74A5882 full carry look-ahead circuits, high-speed arithmetic operations can 
be performed. The typical addition times shown previously illustrate the little additional time required for 
addition of longer words when full carry look-ahead is employed. The method of cascading' A5882 circuits 
with these ALUs to provide multilevel full carry look-ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input (en) and a ripple-carry output (en + 4) are available. 
However, the ripple-carry delay has also been minimized so that arithmetic manipulations for small word 
lengths can be performed without external circuitry . 

The' A5 1181 will accommodate active-high or active-low data if the pin designations are interpreted as 
follows: 

PIN NUMBER 2 1 23 22 21 20 19 1B 9 10 11 13 7 16 15 17 

Active-low data (Table 11 AO BO A1 B1 A2 B2 A3 B3 Fa F1 F2 F3 cn Cn +4 p G 
Active-high data (Table 2) AO BO A1 B1 A2 B2 A3 B3 Fa F1 F2 F3 Cn Cn +4 X y 

5ubtraction is accomplished by 1 's complement addition where the 1 's complement of the subtrahend 
is generated internally. The resultant output is A - B-1, which requires an end-around or forced carry to 
provide A-B. 

The' A5 1181 can also be utilized as a comparator. The A = B output is internally decoded from the function 
outputs (FO, F1, F2, F3) so that when two words of equal magnitude are applied at the A and B inputs, 
it will assume a high level to indicate equality (A = B). The ALU must be in the subtract mode with en = H 
when performing this comparison. The A = B output is open-collector so that it can be wired-AND connected 
to give a comparison for more than four bits. The carry output (en + 4) can also be used to supply relative 
magnitude information. Again, the ALU must be placed in the subtract mode by placing the function select 
input 53,52,51,50 at L, H, H, L, respectively. 

ACTIVE-LOW DATA ACTIVE-HIGH DATA 
INPUT en OUTPUT Cn +4 

(FIGURE 1) (FIGURE 2) 

H H A",B A:sB 

H L A<B A>B 

L H A>B A<B 

L L A:sB A",B 

These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic 
operations, but also to provide 16 possible functions of two Boolean variables without the use of external 
circuitry. These logic functions are selected by use of the four function-select inputs (50, 51, 52, 53) 
with the mode-control input (M) at a high level to disable the internal carry. The 16 logic functions are 
detailed in Tables 1 and 2 and include exclusive-OR, NAND, AND, NOR, and OR functions. 

2-862 TEXAS • 
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signal designations 

SN54AS1181. SN74AS1181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

In both Figures 1 and 2, the polarity indicators (I::::...) indicate that the associated input or output is active
low with respect to the function shown inside the symbol and the symbols are the same in both figures. 
The signal designations in Figure 1 agree with the indicated internal functions based on active-low data, 
and are for use with the logic functions and arithmetic operations shown in Table 1. The signal designations 
have been changed in Figure 2 to accommodate the logic functions and arithmetic operations for the active
high data given in Table 2. The' A51181 together with' A5882 and '5182 can be used with the signal 
designation of either Figure 1 or Figure 2. 

'AS1181 

so 161 
ALU 

} SI 151 

S2 141 

53 131 

M 
181 

Cn 171 
CI 

,--+-+-=C::..n ..:,11~1_-fCI 
PO 131 

10 ... 151 CP 

10 ... 151 CG 

6IP=QIQ 

10 ... 151 co 

'AS882 

CPG 

COl 

1151 P 

1171 G 

1141 A=B 

(16) Cn+4 

161 Cn+8 

Ca3 (11) Cn+16 

COS 1171 Cn+24 

C07 1221 Cn+32 

FIGURE 1 
(USE WITH TABLE 11 

'AS1181 

so 161 

51 151 

52 141 

53 131 

M 
181 

Cn 171 

ALU 

} 10 ... 151 CP 

10 .. 151 CG 

6IP=QIQ 

10 .. 151 CO 

CI 

'AS882 

CPG 

,--+-+-,Cn,-,-,ll.:...1 -",,!CI 

<..;.;;XO:....:;:13;:.,1 .....c,,!cPO 

COl 

C03 

C05 

C07 

X6 

V6 

X7 

V7 

FIGURE 2 
(USE WITH TABLE 21 

Pin numbers shown tor the 'ASl181 are tor DW, JT, JW, NT, and NW packages. 

TEXAS ~ 
INSTRUMENTS 
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1151 X 

1171 V 

1141 A==8 

(161 Cn+4 

161 Cn+8 

1111 Cn+16 

1171 Cn+24 

1221 Cn+32 
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SN54AS1181. SN74AS1181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

TABLE 1 

SELECTION 
ACTlVE·LOW DATA 

M=H M = L; ARITHMETIC OPERATIONS 

LOGIC Cn '" L en - H 
S3 S2 S1 SO 

FUNCTIONS Ino carry) {with carry) 

L L L L F-A F=AMINUSI F;A 

L L L H F = AB F = AB MINUS 1 F = AB 

L L H L F=A+8 F = ABMINUS 1 F = Ail 

L L H H F = 1 F = MINUS 1 12's COMPI F = ZERO 

L H L L F=A+B F = A PLUS IA + BI F . A PLUS IA • ill PLUS 1 

L H L H F=il F = AB PLUS IA + ill F " AB PLUS IA + ill PLUS 1 

L H H L F= A 0 B F = A MINUS B MINUS 1 F=AMINUSB 

L H H H F=A+8 F=A+il F = IA + ill PLUS 1 

H L L L F = AB F = A PLUS IA + BI F = A PLUS IA + BI PLUS 1 

H L L H F=A 0 B F = A PLUS B F = A PLUS B PLUS 1 

H L H L F=B F = ABPLUS IA + BI F = ABPLUS IA + BI PLUS 1 

H L H H F = A+ B F = (A + BI F = (A + BI PLUS 1 

H H L L F=O F = A PLUS At F = APLUSAPLUS 1 

H H L H F = AB F - AB PLUS A F = AB PLUS A PLUS 1 

H H H L F = AB F = Ail PLUS A F = ABPLUS A PLUS 1 

H H H H F=A F=A F = A PLUS 1 

TABLE 2 

SELECTION 
M=H 

ACTIVE·HIGH DATA 

M = L; ARITHMETIC OPERATiONS 

LOGIC en - H Cn = L 
S3 S2 S1 SO FUNCTIONS (no carry) (wi"'" carry) 

L L L L F=A F=A F = A PLUS 1 

L L L H F co A+"'B F " A+B F = IA + BI PLUS 1 

L L H L F" AB F=A+8 F = IA + BI PLUS 1 

L L H H F - 0 F = MINUS 1 12's COMPLI F = ZERO 

L H L L F =AB F = A PLUS Ail F = A PLUS AB PLUS 1 

L H L H F =8 F = IA + BI PLUS A8 F" IA I BI PLUS ABPLUS 1 

L H H L F= A 0 B F - A MINUS B MINUS 1 F=AMINUSB 

L H H H F = AB F = A8 MINUS 1 F = AB 

H L L L F=A+8 F - A PLUS AB F = A PLUS AB PLUS 1 

H L L H F=A 0 B F" A PLUS B F = A PLUS B PLUS 1 

H L H L F = B F " IA + ill PLUS AB F = IA + ill PLUS AB PLUS 1 

H L H H F = AB F - AB MINUS 1 F" AB 

H H L L F" 1 F = A PLUS At F = A PLUS A PLUS 1 

H H L H F=A+e F = (A + BI PLUS A F· (A. BI PLUSAPLUS 1 

H H H L F=A+B F = IA + BI PLUS A F = IA + 81 PLUS A PLUS 1 

H H H H F=A F = AMINUS 1 F=A 

t Each bit is shifted to the next more significant position. 
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logic diagram (positive logic) 

(3) 
S3 (4) 

~~ (5) 

SD~ 

~ .!..!!!L ~ 

~ (19) 

~ k ~ 
l 

(21) 

81 ~ ~ ~ 
(23) 

Ii!!. 80 k ~ 
l 

AD (2) 

I~ 
(7) 

M 

SN54AS1181. SN74AS1181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

'AS1181 

~ (17) 
G 

~ 
(16) 

Cn+4 

1 "-=~ (15) 
p 

11 (13) 
,.jL) F3 

I 

(11) 

~ T 

(14) 

F2 

A=B 

iI 

~ 
(10) 

~ (9) ru +-~ 

FO 

Pin numbers shown are for OW, JT, JW, NT, and NW packages, 
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en 
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SN54AS1181, SN74AS1181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee, , , , , , , , , , , , , , ' , , , , , , , , , , , , , , , , , , ' , , , , , , , , , , , , , , , , , , , , , " 7 V 
Input voltage ,,',""""""""""""""""""""""""""""'" 7 V 
Off-state output voltge (A = B output only) , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , " 7 V 
Operating free-air temperature range: SN54AS1181 """""'" ,', , ... , " - 55°C to 125°C 

SN74AS1181 , ......................... ooe to 70°C 
Storage temperature range ...... , .... , ......... , ...... ,.,.......... - 65°C to 150°C 

recommended operating conditions 

SN54ASl181 SN74ASl181 

MIN NOM MIN NOM MAX 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5,5 4.5 5 5,5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input vo.ltage O.B O.B V 

VOH High-level output voltage A - B output only 5.5 5.5 V 

All outputs except 
-2 -2 rnA 

IOH High-level output current A=B and G 
G output -3 -3 rnA 

IOL 
All outputs except G 20 20 rnA 

Low-level output current 
G output 4B 4B rnA 

TA Operating free-air temperature -55 125 0 70 °C 
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SN54AS1181, SN74AS1181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
notedl 

PARAMETER TEST CONDITIONS 
SN54AS11S1 SN74AS11S1 

UNIT 
MIN Tvpt MAX MIN TVpt MAX 

VIK Vee ~ 4.5 V, I, ~ -18 rnA -1.2 -1.2 V 

Any output 
Vee ~ 4.5 V to 5.5 V, 

VOH except A ~ B 10H ~ -2 rnA VCC- 2 VCC-2 V 

G Vee ~ 4.5 V, 10H ~ -3 rnA 2.4 3 2.4 3 V 

IOH A ~ B Vee ~ 4.5 V, VOH ~ 5.5 V 0.1 0.1 rnA 

Any output 
Vee ~ 4.5 V, IOL ~ 20 rnA 0.3 0.5 0.3 0.5 V 

VOL except IT 
G Vee ~ 4.5 V, IOL ~ 48 rnA 0.4 0.5 0.4 0.5 V 

M input 0.1 0.1 

Any A or B input 0.3 0.3 

" 
Vee ~ 5.5 V, V, ~ 7 V rnA 

Any S input 0.4 0.4 

Carry input 0.6 0.6 

M input 20 20 

Any A or 8 input 60 60 
"H Vee ~ 5.5 V, V, ~ 2.7 V ~A 

Any S input SO SO 

Carry input 120 120 

M input -0.5 -0.5 

Any A or 8 input -1.5 -1.5 
"L Vee ~ 5.5 V, V, ~ 0.4 V rnA 

Any S input -2 -2 

Carry input -3 -3 

All outputs except -30 -112 -30 -112 
'0' A~ Band G Vee ~ 5.5 V, Vo ~ 2.25 V rnA 

G -30 -125 -30 -125 

lee Vee - 5.5 V 74 117 74 117 rnA 

t All typical values are at Vee ~ 5 V, TA ~ 25 De. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 
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SN54ASl181. SN74ASl181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS 

tpLH 
Cn Cn +4 

tpHL 

tpLH Any M=O V, Sl =S2=0 V, 

AorS 
Cn +4 

SO=S3=4.5 V (SUM model tpHL 

tpLH Any 
Cn +4 

M=O V, SO=S3=0 V, 

AorS Sl =S2=4.5 V (DIFF model tpHL 

tpLH 
Any F M =0 V (SUM or DIFF model Cn 

tpHL 

tPLH Any 
G 

M-O V, Sl-S2-0 V, 

A or ii SO=S3= 4.5 V (SUM model tpHL 

tPLH Any G M=O V, SO=S3= 0 V, 

Sl =S2= 4.5 V (00 model tpHL A or B 

tPLH Any p- M-O V, Sl-S2- 0 V, 

AorS SO=S3= 4.5 V (SUM model tpHL 

tpLH Any - M=O V, SO=S3= 0 V, 

AorS 
P 

Sl =S2= 4.5 V (DIFF model tpHL 

tpLH Ai or 
Fi 

M=O V, Sl =S2= 0 V, 

Bi SO=S3= 4.5 V (SUM model tpHL 

tPLH Ai or 
Fi 

M-O V. SO-S3- 0 V, 

Bi S1 =S2 = 4.5 V (DIFF model tpHL 

tpLH Any 
Any F M=O V, S1 =S2= 0 V, 

A orS SO=S3= 4.5 V (SuM model tpHL 

tpLH Any 
Any F M=O V, SO=S3= 0 V, 

AorS S 1 = 52 = 4.5 V (DiFF model tpHL 

tpLH Ai or Fi 
Bi 

M = 4.5 V (LOGIC model 
tpHL 

tpLH Any 
A=B 

M=O V, SO=S3= 0 V, 

tpHL A or 8 Sl = S2 = 4.5 V (DIFF model 

tpLH 
AnyF (ARITH model Any S M = 0 V 

tpHL 

tpLH 
Any 5 

tpHL 
A=B M = 0 V (ARITH model 

tPLH 
Any S 

tpHL 
Cn +4 M = 4.5 V (LOGIC model 

tPLH 
Any S 

tpHL 
G M = 0 V (ARITH model 

tPLH 
Any S 

tpHL 
P M = 4.5 V (LOGIC model 

tpLH 
Any F Sl-S2- 0 V, 

M --
tpHL SO=53=4.5V (SUM model 

tpLH S1-52- 0 V, 
M A=B 

(SUM model tPHL SO=53=4.5 V 

NOTE 1: load circuit and voltage waveforms are shown in Section 1. 

2-868 TEXAS ." 
INSTRUMENTS 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 

RL = 500 II. 

TA - MIN to MAX 

SN54AS1181 SN74AS1181 

MIN MAX MIN MAX 

3 9 3 8.5 

2 7 2 6.5 

3.5 13 5 12 

3.5 12.5 5 12 

5 14.5 5 13 

5 13.5 5 12.5 

3 10 .. 5 3 9 

3 8 3 7.5 

3 8.5 3 8 

2 7 2 6 

3 10.5 3 9.5 

2 9 2 7 

3 8.5 3 7.5 

2 7.5 2 6 

3 10.5 3 9 

3 8.5 3 8 

3 11 3 9.5 

3 9 3 7.5 

3 12 3 10.5 

3 11 3 9.5 

3 13.5 3 12 

3 13 3 11.5 

3 16 3 14.5 

3 13 3 12.5 

3 12.5 3 11 

3 10 3 9.5 

4 19 4 17 

5 18.5 5 15 

3 12.5 3 11 

3 11.5 3 11 

5 20 5 18 

5 21 5 18 

2 16.5 4.5 15.5 

3 12.5 3 12 

3 9.5 3 9 

2 6.5 2 6 

3 8.5 3 7.5 

2 6.5 2 6.5 

5 12 5 11.5 

5 12 5 11.5 

7 19 7 17.5 

8 21 8 17.5 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



INPUT 

PARAMETER UNDER 

TEST 

tpLH Ai 
tpHL 

tPLH iii 
tPHL 

tpLH Ai 
tPHL 

tPLH iii 
tPHL 

tPLH Ai 
tpHL 

tpLH iii 
tpHL 

tpLH Cn 
tPHL 

tpLH Ai 
tpHL 

tPLH 6i 
tPHL 

tPLH Any 

tpHL A 
tPLH Any 

tPHL 6 

SN54ASl181. SN74ASl181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

SUM MODE TEST TABLE 

FUNCTION INPUTS: SO-S3-4.5 V. S1 -S2-M-0 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS OUTPUT OUTPUT 

UNDER WAVEFORM 
APPLY APPLY APPLY APPLY 

TEST (SEE NOTE 1) 
4.5 V GND 4.5V GND 

iii None 
Remaining 

Cn Fi In-Phase A and ii 

Ai None 
Remaining 

Cn Fi In-Phase 
A and ii 

iii None None 
Remaining" p In-Phase A and 6, Cn 

Ai None None 
Remaining 

is In-Phase A and 6, Cn 

None iii Remaining Remaining IT In-Phase 
6 A, Cn 

None Ai 
Remaining Remaining G In-Phase B A, Cn 

All All Any F 
None None 

A B 
In-Phase 

or Cn +4 

None 6i 
Remaining Remaining 

Cn +4 Out-ol-Phase 
6 A, Cn 

None Ai Remaining Remaining 
Cn +4 Out-at-Phase 

ii A, Cn 

None iii 
Remaining Remaining Any 

In-Phase 
ii, A3 A,Cn F 

None Ai 
Remaining Remaining Any 

In-Phase 
A,63 B,Cn F 

II 
II) ... 
·S 
u .. 

C3 
tn 
<t 
"0 
C 
ca 
tn 
....I 
<t 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1181, SN74AS1181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

'iiiFF MODE TEST TABLE 

FUNCTION INPUTS:S1 -S2-4.5 V, SODS3-M-O V 

INPUT 
OTHER INPUT 

OTHER DATA INPUTS 
SAME BIT 

PARAMETER UNDER 
APPLY APPLY APPLY APPLY 

TEST 
4.5 V GND 4.5 V GND 

tpLH 
Ai None Bi 

Remaining Remaining 

tpHL A S, Cn 

tpLH 
Bi Ai None 

Remaining Remaining 

tpHL A S, Cn 

tPLH 
Ai None Bi None 

Remaining 

tPHL A and S, Cn 

tpLH 
Si Ai None None 

Remaining 

tpHL A and S, Cn 

tpLH 
Ai Si None None· 

Remaining 

tpHL A and S, Cn 

tpLH Bi None Ai None 
Remaining 

tpHL A and S, Cn 

tpLH 
Ai None Bi 

Remaining Remaining 

tpHL A S, Cn 

tpLH 
Bi Ai None 

Remaining Remaining 

tpHL A S, Cn 

tPLH All 
Cn None None None 

tPHL AandS 

tpLH 
Ai Si None None 

Remaining 

tPHL A, S, Cn 

tpLH 
Si None Ai None 

Remaining 

tpHL A,B, Cn 

tpLH Any 
Si None A3 

Remaining 

tpHL A A,B, Cn 

tPLH Any 
None Ai A3 

Remaining 

tpHL S A, S, Cn 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST ISEE NOTE 1) 

Fi In-Phase 

Fi Out-ol-Phase 

p In-Phase 

p Out-ol-Phase 

13 In-Phase 

G Out-ol-Phase 

A=B In-Phase 

A=B Out-ol-Phase 

Cn +4 
In-Phase 

or any F 

Cn +4 Out-ol-Phase 

Cn +4 In-Phase 

Any 
In-Phase 

F 
Any 

Out-ol-Phase 
F 



INPUT 

PARAMETER UNDER 

TEST 

tpLH Ai 
tPHL 

tpLH Bi 
tpHL 

INPUT 

PARAMETER UNDER 

TEST 

tpLH 
Ai 

tpHL 

tpLH 
iii 

tPHL 

tPLH Ai 
tpHL 

tpLH 
iii 

tPHL 

tPLH Ai 
tpHL 

tpLH 
iii 

tpHL 

tpLH 
Ai 

tpHL 

tpLH 
8i 

tpHL 

INPUT 

PARAMETER UNDER 

TEST 

tpLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

tPLH 
Ai 

tPHL 

tpLH 
iii 

tpHL 

SN54AS1181, SN74AS1181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

LOGIC MODE TEST TABLE 

FUNCTION INPUTS: S1-S2=M-4.5 V. SO-S3-0 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5 V GND 

ii None None 
Remaining 

A and B. Cn 

Ai None None 
Remaining 

A andB. Cn 

INPUT BITS EQUAL/NOT EQUAL TEST TABLE 

FUNCTION INPUTS: SO=S3=M=4.5 V. S1 =S2=0 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5V GND 4.5V GND 

iii None 
Remaining 

None 
A and ii. Cn 

Ai None 
Remaining 

None 
A and 8. Cn 

None iii 
Remaining 

None 
A and 8. Cn 

None Ai 
Remaining 

None 
is. and 8. Cn 

8i None 
Remaining 

None 
A and B. Cn 

Ai None 
Remaining 

None 
A and B. Cn 

None Bi 
Rematning 

None 
A and ii. Cn 

None Ai 
Remaining 

None 
A and ii. Cn 

INPUT PAIRS HIGH/NOT HIGH TEST TABLE 

FUNCTION INPUTS: S2=M=4.5 V. SO=S1 =S3= OV 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY APPLY APPLY APPLY 

4.5V GND 4.5V GND. 

8i None 
Remaining Remaining 

A,Cn B 

Ai None 
Remaining Remaining 

B. Cn A 

Eli None 
Remaining Remaining 

A,Cn B 

Ai None 
Remaining Remaining 

ii,cn A 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST ISEE NOTE 11 

Fi Out-oj-Phase 

Fi Out-at-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST ISEE NOTE 11 

P Out-oj-Phase 

P Out-oj-Phase 

P In-Phase 

P In-Phase 

Cn +4 In-Phase 

Cn +4 In-Phase 

Cn +4 Out-af-Phase 

Cn +4 Out-oj-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 1) 

j5 In-Phase 

p In-Phase 

Cn +4 Out-oj-Phase 

Cn +4 Out-oj-Phase 

FI 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1, 
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SN54AS1181, SN74AS1181 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

INPUT 

PARAMETER UNDER 

TEST 

tPLH Any 

tPHL S 

tpLH Any 

tpHL S 

INPUT 

PARAMETER UNDER 

TEST 

tpLH Any 

tpHL S 

tpLH Any 

tpHL 5 

tpLH Any 

tpHL S 

INPUT 

PARAMETER UNDER 

TEST 

tPLH 
M 

tpHL 

tpLH 
M 

tpHL 

PARAMETER MEASUREMENT INFORMATION 

SELECT INPUT/LOGIC MODE TES'" TABLE 

FUNCTION INPUTS: M=4.5 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5 V GND 

Remaining 
A. BO, Cn - -

8 

S, A2 
Remaining 

- -
A, Cn 

SELECT INPUT/ARITH MODE TEST TABLE 

FUNCTION INPUTS: M = 0 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5 V GND 

- -
Remaining 

AO, SO A and S, Cn 

- -
Remaining 

71.0, SO 
A andS, Cn 

Remaining 
AO,80 - -

A andS, Cn 

MODE INPUT/SUM MODE TEST TABLE 

FUNCTION INPUTS: 50=53-4.5 V, 51-52-0 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5 V GND 

- -
Remaining 

B2, A2, Cn A andS 

- -
Remaining 

B1, A1, Cn - -
A and B 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 11 

Cn +4 Out-of-Phase 

p- In-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 11 

Any 
In-Phase F 

A=B In-Phase 

G In-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE 11 

Any 
In-Phase F 

A=B In-Phase 



SN54ALS124D. SN74ALS124D 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

• Low-Power Version of • ALS240A 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers. 
clock drivers. and bus-oriented receivers and 
transmitters, The designer has a choice of 
selected combinations of inverting and 
noninverting outputs. symmetrical G (active-low 
output control) inputs. and complementary G 
and G inputs, These devices feature high fan-out 
and improved fan-in, 

The -1 versions of the SN74ALS' parts are 
identical to the standard versions except that the 
recommended maximum IOL is increased to 24 
milliamperes, There are no -1 versions of the 
SN54ALS' parts, 

The SN 54ALS 1240 is characterized for 
operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS1240 is 
characterized for operation from OOC to 70°C. 

02661, DECEMBER 1982-REVISED MAY 1986 

SN54AlS1240 , , ,J PACKAGE 
SN74AlS1240, , ,ow OR N PACKAGE 

(TOP VIEW) 

1G Vee 
1A1 2(; 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

SN54AlS1240 ... FK PACKAGE 

(TOP VIEW) 

1A2 
2Y3 
1A3 
2Y2 
1A4 

4 

5 

6 

7 

8 

<t~ U >- « It.:) Ult.:) 
N .->N 

3 2 1 2019 

9 1011 1213 

18 

17 

16 

15 

14 

Copyright © '982, Texas Instruments Incorporated 

II 

PRODUCTION DATA documents contain information 
current as of publication data. Products conform 
to s~cations per the terms of Taxas Instruments 
standard warra-:rtY. Production processing does not 
necessarily incluile testing of all parameters. 
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SN54ALS1240,SN74ALS1240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

logic symbol t 

1A1 1Y1 

1A2 1Y2 

1A3 1Y3 

1A4 1Y4 

2ii 

2A1 2Y1 

2A2 2Y2 • 2A3 2Y3 

2A4 2Y4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 

logic diagram (positive logic) 

(21 (181 
1Y1 1A1 

1A2 
(41 (161 

1Y2 

1A3 
(61 (141 

1Y3 

(81 (121 
1A4 1Y4 

2A1 
(111 (91 2Y1 

(131 !71 2Y2 2A2 

(151 (51 2Y3 2A3 

(171 (31 
2A4 2Y4 
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SN54ALS1240. SN74ALS1240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output ....................................... 5.5 V 
Operating free-air temperature range: SN54ALS1240 ....................... -55°C to 125°C 

SN74ALS1240 .......................... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS1240 

MIN 

Vee Supply voltage 4.5 

VIH High~level input voltage 2 

Vil Low-level input voltage 

IOH High-level output current 

IOl Low-level output current 

TA Operating free-air temperature -55 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V, 
The 24-mA limit applies for the SN74AlS1240-1 only. 

NOM MAX 

5 5.5 

0.7 

-12 

8 

125 

SN74ALS1240 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 mA 

16 

24t 
mA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS1240 SN74ALS1240 
PARAMETER TEST CONDITIONS 

TYP' TYP' 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA VCC- 2 3 VCc-2 

Vee - 4.5 V, IOH - -3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee - 4.5 V, IOH = -12 mA 2 

Vee = 4.5 V, IOH = -15 mA 2 

Vee - 4.5 V, IOl - 8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOl = 16 mA V 
0.35 0.5 

(lOl = 24 mA for -1 versions) 

IOZH Vee = 5.5 V, Va = 2.7V 20 20 pA 

IOZl Vee - 5.5 V, VI - 0.4 V -20 -20 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH§ Vee - 5.5 V, VI = 2.7 v 20 20 p.A 

Ill§ Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo~ Vee - 5.5 V, Va - 2.25 V -30 -112 -30 -112 mA 

I Outputs high 5 8 5 8 

lee Vee = 5.5 V I Outputs low 8.5 14 8.5 14 mA 

I Outputs disabled 8.1 13 8.1 13 

'All typical values are at Vee = 5 V, TA = 25°e. 
§For 1/0 ports, the parameters 'IH and IlL include the off-state output current. 
1The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output 

current, lOS. 
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SN54ALS1240, SN74ALS1240 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc - 5 V, vcc - 4,5 V to 5.5 V, 

cL - 50 pF, CL - 50 pF, 

FROM TO 
R1 = 5000, R1 - 5000, 

PARAMETER R2 - 5000, R2 - 5000, 
(INPUT) (OUTPUT) 

TA = 25°C TA - MIN to MAX 

'ALS1240 SN54ALS1240 SN74ALS1240 

TYP MIN 

tpLH 7.5 2 
A Y 

tpHL 6.5 2 

tpZH G Y 
11.5 4 

tpZL 14 6 

tpHZ 13 Y 
7.5 2 

tpLZ 8 3 » r- NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

16 2 13 

16 2 13 
23 4 20 

28 6 22 

12 2 10 

18 3 13 

UNIT 

ns 

ns 
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SN54ALS1242. SN74ALS1242 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• 2-Way Asynchonous Communication 
Between Data Buses 

• P-N-P Inputs Reduce DC Loading 

• Low-Power Version of 'ALS242 

• Three-State Outputs 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

. description 

These quadruple bus transceivers are designed 
for two-way communication between data 
buses. The control function implementation 
allows for maximum flexibility in timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

The dual-enable configuration gives the 
'ALS 1242 the capability to store data by 
simultaneous enabling of GAB and GBA. Each 
output reinforces its input in this transceiver 
configuration. Thus, when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (8 in all) will remain at their last 
states. The 4-bit codes appearing on the two 
sets of buses will be complementary for the 
'ALS1242. 

The -1 versions of the SN74ALS' parts are 
identical to the standard versions except that the 
recommended maximum IOL is increased to 
24 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54ALS 1242 is characterized for 
operation over the full military temperature range 
of - 55°C to 125°C. The SN74ALS1242 is 
characterized for operation from 0 °C to 70°C. 

PRODUCTION DATA documents contain information 
current as of publication data. Products conform to 
specifications per the terms of Taxas Instruments 

::~:~~i~a{::1~1i ~:~:~ti:r :,~o::~:::::t:r~~s not 
TEXAS .. 

INSTRUMENTS 

SN54ALS1242 ... J PACKAGE 
SN74ALS1242 ... D OR N PACKAGE 

(TOP VIEW) 

GAB VCC 
NC GBA 
A1 NC 
A2 B1 
A3 B2 
A4 B3 

GND B4 

SN54ALS1242 ... FK PACKAGE 

(TOP VIEW) 

u~u 1j;;!l 
zlt!l Z > t!l 

3 2 1 20 19 

A1 4 18 NC 
NC 5 17 NC 
A2 6 16 B1 
NC 7 15 NC 
A3 8 1-4 B2 

9 1011 1213 

<t OU<tM 
<{ zzalal 

t!l 

NC - No internal connection 

FUNCTION TABLE 

GAB GBA OPERATION 

L L A to B 

H H B to A 

H L Isolation 

Latch A and B 
L H 

IA = 81 

MAY 1986 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS1242, SN74ALS1242 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

logic symbol t 
, 'ALS1242 

GBA 

GAB 
(1) 

Al 
(3) 

A2 
141 

B2 

15) (9) 
A3 B3 

16) (8) 
A4 B4 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for D, J, and N packages. 

logic diagram (positive logic) 

'ALS1242 

A2..;..14..:..1_--t ..... -i 1101 B2 

A3.!;15:.:.1_--t ..... -i 191 B3 

A4 161 181 B4 

Pin numbers shown are for D. J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........................................................ , 7 V 
Input voltage: All inputs .............. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS 1242. . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS1242 ......................... ooe to 70°C 
Storage temperature range ................................ ;........ - 65°C to 150°C 

2-878 TEXAS ." 
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SN54ALS1242. SN74ALS1242 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS1242 SN74ALS1242 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -12 -15 mA 

8 16 
10L Low-level output current mA 

24t 

TA Operating free-air temperature -55 125 0 70 °e 

tThe 24-mA limit applies only to the -1 versions and only if Vee is maintained between 4.75 V and 5.25 V. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS1242 SN74ALS1242 
PARAMETER TEST CONDITIONS 

TYP~ TYP* 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee- 2 Vee- 2 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee = 4.5 V, 10H = -12 mA 2 

Vee = 4.5 V, 10H = -15 mA 2 

Vee = 4.5 V, 10L = -8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10L = 16 mA 0.35 0.5 V 

Vee = 4.75 V, 10L = 24 mA (-1 Versionsl 0.35 0.5 
Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

mA II 
A or 8 ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH Vee = 5.5 V, VI = 2.7 V ~A 

A or B ports§ 20 20 

Control inputs -0.1 -0.1 
IlL Vee = 5.5 V, VI = 0.4 V mA 

A or B ports§ -0.1 -0.1 

10' Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 8 14 8 12 

ICC Vee = 5.5 V I Outputs low 10 17 10 15 mA 

r Outputs disabled 9 16 9 14 

tAli typical values are at Vee = 5 V, TA = 25°C. 
§ For liD ports, the parameters IIH and IlL include the off-state output current. 
, The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54ALS1242, SN74ALS1242 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1). 

Vcc = 5 V. VCC - 4.5 V to 5.5 V. 

CL = 50 pF. CL = 50 pF. 

FROM TO 
Rl - 500 Q. Rl = 500 Q. 

PARAMETER R2 = 500 Q. R2 = 500 Q. 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAX 

'ALS1242 SN54ALS1242 SN74ALS1242 

• » r
(J) 
CI) 
::::s 
Q. 

tPLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tPLZ 

tpZH 

tpZL 

tpHZ 

tPLZ 

A or B 

GAB 

GAB 

GBA 

GBA 

TYP MIN 

B or A 
6 2 

5 2 

10 4 
B 

13 5 

6 2 
B 

5 2 

12 5 
A 

14 6 

A 
6 2 

6 2 

]:::I- NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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MAX MIN MAX 

14 2 12 

12 2 10 

20 4 17 

23 5 21 

12 2 10 

12 2 10 

23 5 20 

25 6 23 

12 2 10 

15 2 12 

UNIT 

ns 

ns 

ns 

ns 
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SN54ALS1244A, SN74ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3·STATE OUTPUTS 

• Low·Power Version of • ALS244A 

• 3-State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P-N·P Inputs Reduce DC Loading 

• Package Options Include Plastic "Small Outline" 
Packages. Ceramic Chip Carriers. and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

This octal buffer and line driver is designed specifically to 
improve both the performance and density of three-state memory 
address drivers, clock drivers. and bus-oriented receivers .and 
transmitters. Taken together with the 'ALS 1240 this device 

. provides the choice of selected co~binations of inverting and 
noninverting outputs symmetrical Q (active-low input control) 
inputs, and complementary G and G inputs. 

The -1 version ofthe SN74ALS1244A is identical to the standard 
version except that the recommended maximum IOL is increased 
to 24 milliamperes. There is no -1 version of the SN 54ALS 1 244A. 

The SN54ALS1244A is characterized for operation over the full 
military temperature range of - 55 °e to 125°e. The 
SN74ALS 1244A is characterized for operation from 0 °e to 70°C. 

logic diagram (positive logic) 

lAl 
(2) (18) 

lYl 

lA2 
(4) (16) 

lY2 

lA3 
(6) (14) 

lY3 

lA4 
(8) (12) 

lY4 

2Al 
(11) (9) 

2Yl 

02661, DECEMBER 1982-REVISED MAY 1986 

SN54ALS1244A ... J PACKAGE 
SN74ALS1244A ... OW OR N PACKAGE 

(TOP VIEW) 

1<3 Vee 
1A1 2(3 

2Y4 1Y1 

1A2 2A4 

2Y3 1Y2 

1A3 2A3 

2Y2 1Y3 

1A4 2A2 

2Y1 1Y4 

GND 2A1 

SN54ALS1244A ... FK PACKAGE 

(TOP VIEW) 

q-~ U 
>- «I(!) UI(!) 
N ~ ~ >N 

3 2 1 2019 

1A2 4 18 1Y1 

2Y3 5 17 2A4 

1A3 6 16 1Y2 

2Y2 7 15 2A3 

1A4 8 14 1Y3 

9 10111213 

;:: Ci :t 
q- N 

Z >- « 
N (!) N N 

logic symbol t 

1(; 

lAl 
(18) 

lA2 (161 

lA3 
(141 

lA4 (121 

2(; 

2Al 
(9) 

2A2 
(13) 171 

2A3 
(151 (51 

2A4 
(17) (31 

1Yl 
1Y2 

1Y3 
1Y4 

2Yl 

2Y2 

2Y3 
2Y4 

2A2 
(13) (7) 

2Y2 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC 
Publication 617-12. 

2A3 
(15) (5) 

2Y3 

2A4 
(17) (3) 2Y4 

Copyright © 1982. Texas Instruments Incorporated 

fI 

PRODUCTION DATA documents contain information 
current as of publication date. Products conform 
to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not 
necessarily include testing of all parameters. 
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SN54ALS1244A, SN74ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS1244A ............................. -55°e to 125°e 

SN74ALS1244A ................................ Doe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150°C 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1244A-1 only. 

SN54ALS1244A 

MIN NOM MAX 

4.5 5 5.5 

2 

0.7 
-12 

6 

-55 125 

SN74ALS1244A UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.6 V 

-15 mA 

16 
24t 

mA 

0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1244A SN74ALS1244A 
PARAMETER TEST CONDITIONS 

TYP* TYP* 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -16 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA VCC- 2 VCc-2 

Vee - 4.5 V, IOH - 3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee - 4.5 V, IOH - -12 mA 2 

Vee = 4.5 V, IOH = -15 mA 2 

Vee - 4.5 V, IOL = 6 mA 0.25 0.4 0.25 0.4 

VOL Vee - 4.5 V, IOL - 16 mA 

(I0L = 24 mA for - 1 versions) 
0.35 0.5 

V 

IOZH Vee - 5.5 V, Va - 2.7V 20 20 ~A 

IOZL Vee - 5.5 V, VI - 0.4 V -20 -20 ~A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee - 5.5 V, VI - 2.7 V 20 20 ~A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 6 15 6 11 

Ice Vee = 5.5 V I Outputs low 10 20 10 17 mA 

I Outputs disabled 11 25 11 20 

+AU typical values are at Vee = 5 V, TA = 25°C. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
A 

tpHL 

tpZH G 
tpZL 

tpHZ G 
tpLZ 

SN54ALS1244A. SN74ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3·STATE OUTPUTS 

Vcc - 4.5 V to 5.5 V. 

CL ~ 50 pF. 

TO R1 ~ 500 D. 
UNIT 

(OUTPUT) R2 ~ 500 D. 

TA ~ MIN to MAX 

SN54ALS1244A SN74ALS1244A 

MIN MAX MIN MAX 

3 21 3 14 y ns 
3 16 3 14 

6 28 6 22 y ns 
6 26 6 22 

2 15 2 10 y ns 
3 25 3 13 fI 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
II) 
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SN54ALS1245A, SN74ALS1245A 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• 'Bidirectional Bus Transceivers in High·Density 20·Pin 
Packages 

• Lower-Power Version of 'ALS245A 

• ' ALS 1245A is Identical to 'ALS 1645A 

• Package Options Include Plastic "Small Outline" 
Packages, Ceramic Chip Carriers, and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

This octal bus transceiver is designed for asynchroJlous two-way 
communication between data buses. The device transmits data 
from the A bus to the 8 bus or from the 8 bus to the A bus 
depending upon the level at the direction control (DIRI input. The 
enable input (G) can be used to disable the device so the buses 
are effectively isolated. 

The -1 version ofthe SN74ALS1245A is identical to the standard 
versions except that the recommended maximum IOL is increased 
to 24 milliamperes. There is no -1 version of the SN54ALS1245A. 

The SN 54ALS 1245A is characterized for operation over the full 
military temperature range of - 55°C to 125°C. The 
SN74ALS1245A is characterized for operation from ooe to 70°C. 

FUNCTION TABLE 

D2661, DECEMBER 1982-REVISED MAY 1986 

SN54ALS1245A ... J PACKAGE 
SN74ALS1245A ... OW OR N PACKAGE 

(TOP VIEW) 

DIR Vee 
A1 G 
A2 81 
A3 82 
A4 83 
A5 B4 
A6 B5 
A7 B6 
A8 B7 

GND B8 

SN54ALS1245A ... FK PACKAGE 

(TOP VIEW) 

4 

5 

6 

7 

8 

N ~ ~ ~ 
««O>I(!I 
3 2 1 2019 

9 10111213 

(Xl 0 (Xl .... <D 
« z IDIDID (!I 

18 

17 

16 

15 

14 

logic symbol t 
CONTROL 

INPUTS OPERATION 

G DIR 

L L B data to A bus 
L H A data to B bus 
H X Isolation 

logic diagram (positive logic) 

~-------. 

OIR-+---.J 

Al Bl 

TO SEVEN OTHER TRANSCIEVERS 

if (19) 

OIR 
(1} 

Al 
(2) (1S) Bl 

A2 
(3) (17) B2 

A3 
(4) (16) 

B3 

A4 
(5) (15) 

B4 

A5 
(6) (14) 

B5 

A6 
(7) (13) B6 

(S) (12) 
B7 A7 

AS 
(9) (11) 

B8 

t This symbol is in accordance with ANSIIIEEE Std 91-1984 and 
rEG Publication 617-12. 

Copyright © 1982, Texas Instruments Incorporated 
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SN54ALS1245A. SN74ALS1245A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ....... '.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs.' ............................................... , . . . . . . . . . . . . .. 7 V 

I/O ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS1245A. . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°e to 125°e 

SN74ALS1245A ................................ ooe to 70°C 
Storage temperature range ................................................. , - 65°C to 150°C 

recommended operating conditions 

SN54ALS 1245A SN74ALS1245A UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -12 -15 rnA 

10L low-level output current 
8 16 

24t 
rnA 

TA Operating free-air temperature -55 125 0 70 De 

J> tThe extended hmlt applies only If Vee IS maintained between 4.75 V and 5.25 V. 

CJ) The 24-mA limit applies for the SN74AlS1245A-l only, 

(j 
::;-n electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
C 
;::;: 
en 

PARAMETER TEST CONDITIONS 
SN54ALS1245A 

MIN TYP~ MAX 

SN74ALS1245A 

MIN TYP~ MAX 

VIK Vee - 4.5 V. II - -18 rnA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, 10H - -0.4 rnA vcc- 2 vcc- 2 

Vee = 4.5 V, 10H = -3 rnA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.5 V, 10H = -12 rnA 2 

Vee = 4.5 V, 10H = -15 rnA 2 

Vee = 4.5 V, 10L = 8 rnA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10L = 16 rnA 

(lOL = 24 rnA for - 1 version) 
0.35 0.5 

Control inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 
II 

A, B ports§ Vee - 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH Vee = 5.5 V, VI = 2.7 V 

A, B ports§ 20 20 

Control inputs -0.1 -0.1 
IlL Vee = 5.5 V, VI = 0.4 V 

A, B ports§ -0.1 -0.1 

10' Vee - 5.5 V, Vo - 2.25 V 30 112 30 112 

I Output high 21 33 21 30 

Ice Vee = 5.5 V I Output low 23 36 23 33 

I Output disabled 25 40 25 36 

tAli typical values are at Vee := 5 V, TA = 25°C, 

§For I/O ports, the parameters I'H and IlL include the off-state output current. 

'The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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switching characteristics (see Note 11 

PARAMETER 
FROM 

(INPUT) 

tpLH 
A or B 

tpHL 

tpZH 13 
IPZL 

IpHZ 13 
tPLZ 

SN54ALS1245A, SN74ALS1245A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

Vcc = 4.S V 10 s.s V. 

CL = SO pF. 

TO 
R1 = SOO O. 

R2 = SOO O. UNIT 
IOUTPUT) 

TA = MIN 10 MAX 

SNS4ALS124SA SN74ALS124SA 

MIN MAX MIN MAX 

2 19 2 13 
B or A ns 

2 1S 2 13 

8 30 8 25 
A or B ns 

8 29 8 25 

A or B 
2 14 2 12 

ns 
3 30 3 18 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1640A, SN74ALS1640A, SN54ALS1645A, SN74ALS1645A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Bidirectinal Bus Transceivers in High-Density 
20-Pin Packages 

• Lower-Power Versions of 'ALS640 Series 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The devices transmit data 
from the A bus to the B bus or from tne B bus 
to the A bus depending upon the level at the 
direction control (DIR) input, The enable input (G'j 
can be used to disable the device so the buses 
are effectively isolated, The 'ALS 1640A 
features inverting logic, while the 'ALS 1645A 
features noninverting logic. 

The -1 versions of the SN74ALS' parts are 
identical to the standard versions except that the 
recommended maximum IOl is increased to 
24 milliamperes. There are no -1 versions of the 
SN54ALS' parts, 

The SN54ALS' family is characterized for 
operation over the full military temperature range 
of - 55 ac to 125 ac, The SN74ALS' family is 
characterized for operation from 0 ac to 70 ac. 

FUNCTION TABLE 

CONTROL 
OPERATION 

INPUTS 

G OIR 'ALS1640A 'ALS1645A 

L L B data to A bus B data to A Bus 

L H A data to B bus A data to Bus 

H X Isolation Isolation 

02661, DECEMBER 1982-REVISED MAY 1986 

SN54ALS' ... J PACKAGE 
SN74ALS' ... OW OR N PACKAGE 

(TOP VIEW) 

A3 
A4 
A5 
A6 
A7 

DIR Vee 
A1 G 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 B7 

GND B8 

SN54' ... FK PACKAGE 

(TOP VIEW) 

3 2 1 2019 

4 18 

5 17 

6 16 

15 

8 14 

9 1011 1213 

OOCaJr--.w 
<{ZCOCOCO 

C!l 

B1 
B2 
B3 
B4 
B5 

Copyrig.ht © 1982, Texas Instruments Incorporated 
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SN54AlS1640A, SN74AlS1640A, SN54AlS1645A, SN74AlS164A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

logic symbols t 

'ALS1640A 

DIR 

AI Bl 

A2 B2 

A3 B3 

B4 

A5 B5 

A6 86 

A7 B7 

A8 B8 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. 

logic diagrams (positive logic) 

'ALS1640A 

'ALS1645A 

'ALS1645A 

G-------. G-------, 

DIR--+-___ .... DIR--+-----' 

A1 81 A1 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS 

2-890 TEXAS ~. 
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SN54ALS164DA, SN54ALS1645A 
SN74ALS164DA, SN74ALS1645A 

OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS1640A, SN54ALS1645A ....... -55°e to 125°e 

SN74ALS1640A, SN74ALS1645A .......... ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS1640A SN74ALS1640A 
SN54ALS1645A SN74ALS1645A UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High·level output current 12 15 mA 

8 16 
10L Low-level output current 24t 

mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe 24-mA limit applies only to the -1 versions'and only if Vee is maintained between 4.75 V and 5.25 V, 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS1640A SN74ALS1640A 
PARAMETER TEST CONDITIONS SN54ALS1645A SN74ALS1645A UNIT 

MIN TYP* MAX MIN TYP* MAX 
VIK Vee = 4.5 V, 11=-18mA -1.5 -1.5 V 

Vee - 4.5 V to 5.5 V, 10H - -0.4 mA vCC- 2 VCC-2 

VOH 
Vee - 4.5 V, 10H - -3 mA 2.4 3.2 2.4 3.2 

Vee = 4.5 V, 10H = -12 mA 2 
V 

Vee - 4.5 V. 10H - -15 mA 2 

Vee = 4.5 V, 10L = 8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V. 10L = 16 mA 0.35 0.5 
V 

Vee - 4.75 V. 10L - 24 mA I - 1 Versionsl 0.35 0.5 

Control inputs Vee - 5.5 V. VI - 7 V 0.1 0.1 
II mA 

A or B ports Vee - 5.5 V, VI - 5.5 V 0.1 0.1 

IIH 
Control inputs 

Vee = 5.5 V. 
20 20 

A or B ports§ 
VI = 2.7 V 

20 20 
~A 

Control inputs -0.1 -0,1 
IlL A or B ports§ 

Vee = 5.5 V. VI = 0,4 V mA 
-0,1 -0,1 

10' Vee - 5.5 V, Vo - 2.25 V 30 112 30 112 mA 

lee 
'AL:;164uA 

Vee = 5.5 V 
18 35 18 32 

mA 
'ALS1645A 25 40 25 36 

*AII typical values are at Vee = 5 V. TA = 25°e. 
§For I/O ports. the parameters IIH and IlL include the off-state output current. 
'The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54A~S1640A. SN74A~S1640A. SN54A~S1645A. SN74A~S1645A 
OCTA~ BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• ALS 1640A switching characteristics (see Note 11 

Vcc - 4.5 V to 5:5 V. 

CL - 50 pF. 

FROM TO 
R1 - 500 O. 

PARAMETER R2 - 500 O. 
(INPUT) (OUTPUT) 

TA - MIN to MAX 

SN54ALS1640A SN74ALS1640A 

MIN MAX MIN MAX 

tpLH 5 17 5 15 
A or B B or A 

tpHL 2 13 2 10 

tpZH G 
5 23 5 20 

A or B 
25 tpZL 5 5 22 

tpHZ G 
2 12 2 10 

." AorB 
tpLZ 5 16 5 13 

~ • ALS 1645A switching characteristics (see Note 11 

I» 
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(I) 

PARAMETER 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

FROM TO 

(INPUT) (OUTPUT) 

A or B BorA 

G A or B 

G A or B 

" Vee - 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 - 500 O. 
R2 = 500 O. 

TA - MIN to MAX 

SN54ALS1645A SN74ALS1645A 

MIN MAX MIN MAX 

2 15 2 13 

2 15 2 13 

8 28 8 25 
"8 28 8 25 

2 14 2 12 

3 22 3 18 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1804A. SN54AS1804. SN74ALS1804A. SN74AS1804 
HEX 2-INPUT NAND DRIVERS 

.• High Capacitive Drive Capability 

• ' ALS 1 a04A Has Typical Delay Time of 4 ns 
(CL = 50 pF) and Typical Power Dissipation 
of 3.4 mW per Gate 

• 'ASla04 Has Typical Delay Time of 2.6 ns 
(CL = 50 pF) and Typical Power Dissipation 
of Less than 9 mW per Gate 

• Center VCC and GND Configuration 
Provides Minimum Lead Inductance in High 
Current Switching Applications 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
NAND drivers. They perform the Boolean 
functions Y = A·B or Y = A + B in positive logic. 

The center pin configuration used in the 
'ALS 1804A and 'AS 1804 provides a reduction 
of lead inductance when compared to the 
'ALS804A and' AS804B. This reduction of lead 
inductance will minimize noise generated onto 
either the Vee or GND bus. This reduction is 
significant in high current switching applications. 

The SN54ALS 1804A and SN54AS 1804 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS1804A and SN74AS1804 are 
characterized for operation from 0 °e to 70°C. 

FUNCTION TABLE leaCh driver) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

AUGUST 1984-REVISED MAY 1986 

SN54ALS1B04A, SN54AS1804 ... J PACKAGE 

SN74ALS1804A, SN74AS1804 ... OW OR N PACKAGE 

ITOP VIEW) 

58 5A. 
6Y 5Y 
6A 48 
68 4A 

Vee 4Y 
1A GND 
18 3Y 
1Y 38 
2A 3A 
28 2Y 

Use 'ALS804A or 'AS804B for chip carrier option. 

logic symbol t 

lA 
(6) &C> 

lB 
(7) lY 

2A (9) 

2B 
(10) 2Y 

3A 
(12) 

3B 
(13) 3Y 

4A 
(17) 

4B 
(18) 4Y 

5A 
(20) 

5B 
(1) 5Y 

6A 
(3) 

6B 
(4) 6Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEe Publication 617-12. 

logic diagram (positive logic) 

lA~ 
lB~lY 

2A~. 
2B~2Y 

3A~ 
3B~3Y 

4A~ 
4B~4Y 

5A~ 
5B~5Y 

6A~ 
6B~6Y 

Copyright © , 984. Texas Instruments Incorporated 
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SN54ALS1804A. SN74ALS1804A 
HEX 2-INPUT NAND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS1S04A. ". " ................ -55 De to 125 De 

SN74ALS1-S04A'. ,' ...................... oDe to 70 De 

Storage temperature range ................................. '........ - 65 De to 150 De 

recommended operating conditions 
SN54ALS1804A SN74ALS1804A 

UNIT 
MIN NOM MAX MIN NOM MAX 

Vee Supply vDltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.7 O.B V 

IOH High-level output current -12 -15 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature 55 125 0 70 °e 

C» :::J electrical characteristics over recommended operating free-air temperature range (unless otherwise 
Q. noted) 

l> 
tJ) 

(") 
=i' 
n 
C 
::+ 
(I) 

PARAMETER 

VIK 

VOH 

VOL 

II 

IIH 

IlL 

10* 

leeH 

leeL 

TEST CONOITIONS 

Vee = 4.5 V, 11=-18rnA 

Vee - 4.5 V to 5.5 V, IOH - 0.4 rnA 

Vee - 4.5 V. IOH - -3 rnA 

Vee = 4.5 V, IOH -12 rnA 

Vee = 4.5 V, 10H -15 rnA 

Vee - 4.5 V, IOL - 12 rnA 

Vee = 4.5 V. 10L - ,24 rnA 

Vee = 5.5 V, VI = 7 V 

Vee - 5.5 V, VI - 2.7 V 

Vee = 5.5 V, VI = 0.4 v 

Vee = 5.5 V. Vo = 2.25 

Vee = 5.5 V, VI = 0 V 

Vee = 5.5 V, VI = 4.5 V 

t All typical values are at Vee = 5 V. TA = 25°e. 

SN54ALS1804A 

MIN Typt MAX 

-1.2 

Vee- 2 

2.4 3.2 

2 

0.25 0.4 

0.1 

20 

-0.1 

-30 -112 

0.9 2.5 

7 12 

SN74ALS1804A 
UNIT 

MIN Typt MAX 

-1.2 V 

Vee 2 

2.4 3.2 
V 

2 

0.25 0.4 

0.35 0.5 
V 

0.1 rnA 

20 ~A 

-0.1 rnA 

-30 -112 rnA 

0.9 2.5 rnA 

7 12 rnA 

t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC- 5 V, 

CL - 50 pF, 

FROM TO RL = 500 Il, 
PARAMETER 

(INPUT) (OUTPUT) TA = 25°C 

'ALS1804A 

TYP 

tpLH 4 
A or B Y 

tpHL 4 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-894 TEXAS • 
INSTRUMENTS 

VCC = 4.5 V to 5.5 V. 

CL - 50 pF, 

RL-5001l 

TA - MIN to MAX 

SN54ALS1804A SN74ALS1804A 

MIN MAX MIN MAX 

2 9 2 7 

2 9 2 8 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

UNIT 

ns 



SN54AS1804, SN74AS1804 
HEX 2-INPUT NAND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS1804 .. ......... . .. -55°e to 125°e 

SN74AS1804 .......................... ooe to 70 0 e 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions 

SN54AS1804 SN74AS1804 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low·level input voltage O.B O.B V 

10H High-level output current -40 -4B rnA 

10l Low-level output current 40 4B rnA 

TA Operating free-air temperature -55 125 0 70 °e 

II 
In ... 
"S 
CJ ... 

C3 
electrical characteristics over recommended operating free-air temperature range (unless otherwise tn 
~~ C 

PARAMETER TEST CONDITIONS 
SN54AS1804 

MIN TYPt MAX 

VIK Vee - 4.5 V, II - -1B rnA -1.2 

Vee = 4.5 V to 5.5 V, 10H = -2 rnA Vee- 2 

Vee = 4.5 V, 10H = -3 rnA 2.4 3.2 
VOH Vee - 4.5 V, 10H - -40 mA 2 

Vee = 4.5 V, 10H - -4B rnA 

Vee = 4.5 V, 10l = 40 mA 0.25 0.5 
VOL Vee - 4.5 V, 10l - 4B rnA 

II Vee - 5.5 V, VI - 7 V 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 

III Vee - 5.5 V, VI - 0.4 V -0.5 

10* Vee - 5.5 V, Vo - 2.25 V -50 -200 

leeH Vee = 5.5 V, VI = OV 3.5 5 

leCl Vcc = 5.5 V, VI = 4.5 V 16 27 

t All typical values are at VCC = 5 V, TA = 25°C. 

SN74AS1804 

MIN TVPt MAX 

-1.2 

Vee- 2 

2.4 3.2 

2 

0.35 0.5 

0.1 

20 

-0.5 

-50 -200 

3.5 5 

16 27 

UNIT 

V 

V 

V 

rnA 

~A 

rnA 

rnA 

rnA 

rnA 

"C 
c: 
CO 
tn .... 
C 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT I 

tplH 
A or B Y 

tpHl 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS • 
INSTRUMENTS 

Vce - 4.5 V to 5.5 V, 

Cl - 50 pF, , 

Rl - 500n 

TA - MIN to MAX 

SN54AS1804 SN74AS1804 

MIN MAX MIN MAX 

1 5 1 4 

1 5 1 4 
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SN54ALS1805A, SN54AS1805, SN74ALS1805A, SN74AS1805 
HEX 2-INPUT NOR DRIVERS 

• High Capacitive Drive Capability 

• ' ALS 1805A Has Typical Delay Time of 
4.2 ns (CL = 50 pF) and Typical Power 
Dissipation of 4.2 mW per Gate 

• 'AS1805 Has Typical Delay Time of 2.6 ns 
(CL = 50 pF) and Typical Power Dissipation 
of Less than 12 mW per Gate 

• Center VCC and GND Configuration 
Provides Minimum Lead Inductance in High 
Current Switching Applications 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
NOR drivers. They perform the Boolean functions 
y = A + B or Y = A:."B in positive logic. 

The center pin configuration used in the 
'ALS 1805A and 'AS 1805 provides a reduction 
of lead inductance when compared to the 
'ALS805A and' AS805B. This reduction of lead 
inductance will minimize noise generated onto 
either the VCC or GND bus. This reduction is 
significant in high current switching applications. 

The SN54ALS 1805A and SN54AS 1805 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS1805A and SN74AS1805 are 
characterized for operation from ooC to 70°C. 

FUNCTION TA8LE (each drive'l 

INPUTS OUTPUT 

A 8 Y 

H X L 

X H L 

L L H 

AUGUST 1984-REVISED MAY 1986 

SN54ALS1805A, SN54AS180S ... J PACKAGE 
SN74ALS180SA, SN74AS180S ... N PACKAGE 

(TOP VIEW) 

58 5A 
6Y 5Y 
6A 48 
68 4A 

Vee 4Y 
1A GND 
18 3Y 
1Y 38 
2A 3A 
28 2Y 

Use 'ALS805A or 'AS805B for chip carrier option. 

logic symbol t 

lA 
(S) 

>1C> 
18 (7) lV 

2A 
(9 

28 
(10) 2Y 

3A 
(12) 

38 
(13) 3V 

4A 
(17) 

48 
(18) 4Y 

5A 
(20) 

S8 
(1) SY 

6A 
(3) 

68 
(4) SY 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

1A=Do- lV 
18 

2A=Do-2Y 
28 

3A=D>-
38 

3Y 

4A~ 
48~4Y 

SA =Do-SY 
58 

SA =Do-6Y 
S8 

Copyright @ 1984, Texas Instruments Incorporated 
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SN54ALS1805A. SN74ALS1805A 
HEX 2-INPUT NOR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ... ,.......................................................... 7 V 
Operating free-air temperature range: SN54ALS 1805A .................... - 55°C to 125°C 

SN74ALS1805A .. , ................ " ... ooe to 70 0 e 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54ALS1805A SN74ALS1805A 

NOM NOM MAX 
UNIT 

MIN MAX MIN 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H HighMlevel input voltage 2 2 V 

V,L Low-level input voltage 0.7 0.8 V 

IOH High-level output current -12 -15 rnA 

IOl Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1805A 

MIN Typt MAX 

SN74ALS1805A 

MIN Typt MAX 
UNIT 

V,K Vee = 4.5 V, " = -18 rnA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V, IOH - -0.4 rnA vcc- 2 Vcc- 2 
Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 

VOH V 
Vee = 4.5 V, IOH = -12 rnA 2 

Vee -' 4.5 V, IOH - -15 mA 2 

Vee =4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
Val V 

Vee = 4.5 V, IOl = 24 mA 0.35 0.5 

I, Vee - 5.5 V, V, - 7 V 0.1 0.1 mA 

'IH Vee = 5.5 V, V, = 2.7 V 20 20 pA 

I,l Vee = 5.5 V, V, = 0.4 V -0.1 -0.1 mA 

lot Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, V, = 0 V 2 4 2 4 mA 

leel Vee = 5.5 V, V, = 4.5 V 8 14 8 14 mA 

t All typical values are at Vee = 5 V, TA = 25°e. 
1: The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC a 5 V, Vec - 4.5 V to 5.5 V, 

CL - 50 pF, CL - 50 pF, 

FROM TO Rl = 500O, RL = 500O, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = 25°C TA - MIN to MAX 

'AlS1805A SN54ALS1805A SN74ALS1805A 

TYP MIN MAX MIN MAX 

tplH 4 2 9 2 7 
A or B Y ns 

tpHl 5 2 10 2 8 

NOTE 1: Load circuit and voltage w8\1'eforms are shown in Section 1. 
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SN54AS18D5. SN74AS18D5 
HEX 2-INPUT NOR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ......................... . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS 1805 ...................... - 55 De to 125 De 

SN74AS1805 .......................... oDe to 70 De 
Storage temperature range . 

recommended operating conditions 

SNS4AS180S SN74AS180S 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 rnA 

10L Low-level output current 40 48 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS180S 

MIN TYPt MAX 

SN74AS180S 

MIN TYPt MAX 
UNIT 

VIK Vee - 4.5 V, II - -18 rnA -1.2 -1.2 V 

Vee ~ 4.5 V to 5.5 V, 10H ~ -2 rnA Vee-2 Vee-2 

Vee - 4.5 V, 10H - -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee ~ 4.S V, 10H - -40 rnA 

V 
2 

Vee ~ 4.5 V, 10H ~ -48 rnA 2 

Vee - 4.5 V, 10L - 40 rnA 0.25 0.5 
VOL Vee - 4.5 V, 10L - 48 rnA 

V 
0.35 0.5 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 rnA 

IIH Vee - S.5 V, VI - 2.7 V 20 20 I'A 

III Vee ~ 5.5 V, VI - 0.4 V -0.5 -0.5 rnA 

10* Vee ~ 5.5 V, Vo ~ 2.25 V -50 -200 -50 -200 rnA 

leeH Vee - 5.5 V, VI - 0 V 6.5 10 6.5 10 rnA 

leel Vee - 5.5 V, VI - 4.5 V 20 32 20 32 rnA 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 
:t:The outpiJt conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS· 

switching characteristics (see Note 1) 

vcc - 4.5 V to 5.5 v, 
Cl ~ 50 pF, 

FROM TO Rl ~ SOO 0, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54AS1805 SN74AS1805 

MIN MAX MIN MAX 

tpLH 1 4.8 1 4.3 

tPHL 
A or B Y ns 

1 4.8 1 4.3 

NOTE 1: load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1808A, SN54AS1808, SN74ALS18D8A, SN74AS18D8 
HEX 2-INPUT AND DRIVERS 

• High Capacitive Drive Capability 

• ' ALS lS0SA Has Typical Delay Time of 
4.S ns (CL = 50 pF) and Typical Power 
Dissipation of 4.5 mW per Gate 

• 'AS1S0S Has Typical Delay Time of 3.2 ns 
(CL = 50 pF) and Typical Power Dissipation 
of Less than 13 mW per Gate 

• Center VCC and GND Configuration 
Provides Minimum Lead Inductance in High 
Current Switching Applications 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
AND drivers. They perform the Boolean 
functions Y = A, B or Y = A + B in positive 
logic. 

The center pin configuration used in the 
, ALS l808A and 'AS 1 808 provides a reduction 
of lead inductance when compared to the 
'ALS808A and' AS808B. This reduction of lead 
inductance will minimize noise generated onto 
either the Vee or GND bus. This reduction is 
significant in high current switching applications. 

The SN54ALS1808A and SN54AS1808 are 
characterized for operation over the full military 
temperature range of - 55 °e to 125°e. The 
SN74ALS1808A and SN74AS1808 are 
characterized for operation from ooe to 70 oe. 

FUNCTION TABLE (each driverl 

INPUTS OUTPUT 

A B Y 

H H H 

L X L 

X L L 

AUGUST 1984-REVISED MAY 1986 

SN54ALS1808A. SN54AS1B08 ... J PACKAGE 
SN74ALS1808A. SN74AS1805 ... N PACKAGE 

(TOP VIEW) 

58 5A 
6Y 5Y 
6A 48 
68 4A 

Vee 4Y 
1A GND 
18 3Y 
1Y 38 
2A 3A 
28 2Y 

Use 'ALS808A or 'AS808B for chip carrier option. 

logic symbol t 

1A 
(6) &[> (8) 
(7) 1Y 

18 

2A 
(9) 

(11) 
(10) 2Y 

28 

3A 
(12) 

(14) 
(13) 3Y 

38 

4A 
(17) 

(16) 
(18) 4Y 

48 

5A 
(20) 

(19) 

58 
(1) 5Y 

6A 
(3) 

68 
(4) 

(2) 
6Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

logic diagram {positive logic) 

lA=D-1Y 
lB 

2A=D-2Y 
28 

3A=D-3Y 
38 

4A-r-'\ .. 'Y 
48~ 
5A=D-5Y 
58 

6A~~y 
68~ 

Copyright © 1984, Texas Instruments Incorporated 
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SN54ALS1808A, SN75ALS1808A 
HEX 2-INPUT AND DRIVERS 

I!bsolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS1808A .................... - 55 °e to 125°C 

SN74ALS1808A ........................ ooe to 70°C 
Storage temperature range ......................................... - 65°e to 150°C 

recommended operating conditions 

SN54ALS IS0SA SN74ALS1S0SA 

MIN NOM 
UNIT 

MAX MIN NOM MAX 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low·level input voltage 0.7 O.S V 

10H High-level output current 12 15 rnA 

10L Low-level output current 12 24 rnA 

TA Operating free-air temperature, -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1S0SA SN74ALS1S0SA 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee - 4.5 V, 11,- -18 rnA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V. 10H - 0.4 rnA Vee 2 Vee 2 

Vee - 4.5 V, 10H - 3 rnA 2.4 3.2 2.4 3.2 
VOH V 

Vee - 4.5 V, 10H - -12 rnA 2 

Vee - 4.5 V, 10H - -15 rnA 2 

Vee - 4.5 V, 10l - 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee - 4.5 V, 10l - 24 rnA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

lit;! Vee - 5.5 V, VI - 2.7 V 20 20 ",A 

IlL Vee - 5.5 V, VI ~ 0.4 V -0.1 -0.1 rnA 

10* Vee ~ 5.5 V, Vo ~ 2.25 V -30 - I 12 -30 -112 rnA 

leeH Vee 5.5 V, VI 4.5 V 4.5 7 4.5 7 rnA 

leel Vee - 5.5 V, VI - 0 V 8 16 S 16 rnA 

t All typical values are at Vec ~ 5 V, TA ~ 25°e. 
t The output conditions have been chosen to produce a current that closely approximates one ha!f of the true short-circuit output current. lOS. 

switching characteristics (see Note 1) 

vcc= 5 V, VCC = 4.5 V to 5.5 v, 

CL - 50 pF, CL = 50 pF, 

FROM TO RL - 5000, RL-5000 
PARAMETER UNIT 

IINPUT) 10UTPUT) TA - 25°C TA - MIN to MAX 

'ALS1S0SA SN54ALSI808A SN74ALS1808A 

TYP MIN MAX MIN MAX 

tplH 6 2 II 2 9 
A or B Y ns 

tpHl 4 1 10 1 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS1808, SN74AS1808 
HEX 2·INPUT AND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ....................................... -" . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS 1808 ...................... - 55°C to 125°C 

SN74AS1808 .......................... ooe to 70°C 
Storage temperature range ............................... ,......... - 65°C to 150°C 

recommended operating conditions 

SN54AS1808 SN74AS1S0S 

MIN NOM MAX 
UNIT 

MIN NOM MAX 
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 
VIH High-level input voltage 2 2 V 
V,L Low-level input voltage 0.8 0.8 V 
10H High-level output current -40 -48 rnA 
10l Low-level output current 40 48 rnA 
TA Operating free-air temperature -55 125 0 70 °e 

• en ... 
·S 
~ 

(3 
electrical characteristics over recommended operating free-air temperature range (unless otherwise U) 
~~) ~ 

PARAMETER TEST CONDITIONS 
SN54AS1S0S 

MIN TYPt MAX 

V,K Vee = 4.5 V, " = -18 rnA -1.2 

Vee = 4.5 V to 5.5 V, 10H = -2 rnA Vee- 2 

Vee = 4.5 V, 10H = -3 rnA 2.4 3.2 
VOH Vee = 4.5 V, 10H = -40 rnA 2 

Vee = 4.5 V, 10H = -48 rnA 

Vee = 4.5 V, 'Ol = 40 rnA 0.25 0.5 
VOL Vee = 4.5 V, 'Ol = 48 rnA 

II Vee = 5.5 V, V, = 7 V 0.1 

"H Vee = 5.5 V, V, = 2.7V 20 

',L vee = 5.5 v, v, = 0.4 V -0.5 

10* Vee = 5.5 V, Vo = 2.25 V -50 -200 

leeH Vee = 5.5 V, V, = 4.5 V 8 13 

leel Vee = 5.5 V, V, = 0 V 20 33 

tAli typical values are at Vee = 5 V, TA = 25°e 

SN74AS1808 

MIN TYPt MAX 

-1.2 

Vee-2 

2.4 3.2 

2 

0.35 0.5 

0.1 

20 

-0.5 

-50 -200 

8 13 

20 33 

--
UNIT 

V 

V 

V 

rnA 

~A 

rnA 

rnA 

rnA 

rnA 

1:1 
C 
ca 

U) 
...I 
~ 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. ' 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS180S SN74AS1S0B 

MIN MAX MIN MAX 

tplH 1 6.5 1 6 
A or B Y 

6.5 
ns 

tpHl 1 1 6 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS1832A. SN54AS1832. SN74ALS1832A. SN74AS1832 
HEX 2·INPUT OR DRIVERS 

• High Capacitive Drive Capability 

• 'ALS1832A Has Typical Delay Time of 5 ns 
(CL = 50 pF) and Typical Power Dissipation 
of 5.3 mW per Gate 

• 'AS1832 Has Typical Delay Time of 3.9 ns 
(CL = 50 pF) and Typical Power Dissipation 
of Less than 17 mW per Gate 

• Center VCC and GND Configuration 
Provides Minimum Lead Inductance in High 
Current Switching Applications 

• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300·mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input 
OR drivers. They perform the Boolean functions 
Y = A + B or Y = A.S in positive logic. 

The center pin configuration used in the 
'ALS 1832A and 'AS 1832 provides a reduction 
of lead inductance when compared to the 
'ALS832A and' AS832B. This reduction of lead 
inductance will minimize noise generated onto 
either the Vee or GND bus. This reduction is 
significant in high current switching applications. 

The SN54ALS 1832A and SN54AS 1832 are 
characterized for operation over the full military 
temperature range of - 55 °e to 125°e. The 
SN74ALS1832A and SN74AS1832 are 
characterized for operation from 0 °e to 70 oe. 

FUNCTION TABLE (each driverl 

INPUTS OUTPUT 

A B V 

H X H 

X H H 

L L L 

AUGUST 1984-REVISED MAY 1986 

SN54ALS1832A, SN54AS1832 ... J PACKAGE 
SN74ALS1832A, SN74AS1832 ... N PACKAGE 

(TOP VIEWI 

58 5A 
6Y 5Y 
6A 48 
68 4A 

Vee 4Y 
1A GND 
18 3Y 
1Y 38 
2A 3A 
28 2Y 

Use 'ALS832A or 'AS8328 for chip carrier option. 

logic symbol t 

lA 
(61 

;;'1C> (81 
lB 

(7) lY 

2A 
(91 

(11) 
(10) 2V 

2B 

3A 
(12) 

(14) 
(13) 3V 

3B 

4A 
(171 

(161 
(18) 4V 

4B 

5A 
(20) 

(19) 

5B (11 5V 

6A 
(31 

(2) 
(41 6Y 

68 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and 
IEC Publication 617-12. 

logic diagram (positive logic) 

lA=D-1V 
18 

2A=D--. 2V 
28 

3A=D--3V 
3B 

4A=D-4V 
4B 

5A~._. 
5B~5V 

6A~ __ 
6B~6V 

Copyright @ 1984, Texas Instruments Incorporated 
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SN54ALS1832A, SN74ALS1832A 
HEX 2·INPUT OR DRIVERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ..................... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54ALS1832A .................... -55°e to 125°e 

SN74ALS1832A ........................ ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS1832A SN74ALS1832A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 O.B V 

10H High-level output current -12 -15 mA 

10L Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 a 70 °e 

c. electrical characteristics over recommended operating free-air temperature range (unless otherwise 
:r> noted) 
en 
n 
~. 

c 
;:;: 
til 

PARAMETER 

VIK 

VOH 

VOL 

II 

IIH 

IlL 

10· 

leeH 

leeL 

TEST CONDiTIONS 

Vee = 4.5 V, II = -18 mA 

Vee - 4.5 V to 5.5 V, IOH - -0.4 mA 

Vee = 4.5 V, 10H = -3 mA 

Vee - 4.5 V, 10H - -12 mA 

Vee - 4.5 V, 10H - -15 mA 

Vee = 4.5 V, 10L = 12 mA 

Vee = 4.5 V, 10L = 24 mA 

Vee - 5.5 V, VI = 7 V 

Vee = 5.5 V, VI = 2.7 V 

Vee - 5.5 V, VI - 0.4 V 

Vee = 5.5 V, Va = 2.25 V 

Vee - 5.5 V, VI - 4.5 V 

Vee = 5.5 V, VI = OV 

SN54ALS1832A 

MIN Typt MAX 

-1.2 

VCC- 2 

2.4 3.2 

2 

0.25 0.4 

0.1 

20 

-0.1 

-30 -112 

6 9 

9.5 16 

SN74ALS1832A 
UNIT 

MIN Typt MAX 

-1.2 V 

Vce- 2 

2.4 3.2 
V 

2 

0.25 0.4 

0.35 0.5 
V 

0.1 mA 

20 ~A 

-0.1 mA 

-30 -112 mA 

6 9 mA 

9.5 16 mA 

tAli typical values are at Vee = 5V,TA = 25°e. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

VCc= 5 V. VCC - 4.5 V to 5.5 V. 

CL - 50 pF. CL - 50 pF. 
FROM TO RL = 500 O. RL-5000 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA - 25°C TA = MIN to MAX 

'ALS1832A SN54ALS 1832A SN74ALS1i13ZA 
TYP MIN MAX MIN MAX 

tpLH 6 2 11 2 9 
A or B Y ns 

tpHL 4 1 10 1 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

2-906 TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655012. DALLAS, TEXAS 75265 



SN54AS1832, SN74AS1832 
HEX 2-INPUT OR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54AS1832 .. . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS1832 .......................... ooe to 70°C 
Storage temperature range ......................................... - 65. °e to 150°C 

recommended operating conditions 

SN54AS1832 SN74AS1832 

MIN NOM MAX MIN NOM MAX 
UNIT 

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-Jevel input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -40 -48 rnA 

IOl Low-level output current 40 48 rnA 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AS1832 SN74AS1832 
PARAMETER TEST CONDITIONS UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 

Vee - 4.5 V to 5.5 V. IOH - -2 rnA Vee-2 Vee-2 

Vee = 4.5 V. IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. IOH = -40 rnA 

V 
2 

Vee - 4.5 V. IOH - -48 rnA 2 

Vee - 4.5 V. IOl - 40 rnA .0.25 0.5 
VOL Vee = 4.5 V. IOl = 48 rnA 

V 
0.35 0.5 

II Vee - 5.5 V. VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI- 2.7V 20 20 ~A 

III Vcc = 5.5 V. VI = 0.4 V -0.5 -0.5 rnA 

lot Vee = 5.5 V. Vo = 2.25 V -50 -200 -50 -200 rnA 

lecH Vee - 5.5 V. VI - 4.5 V 11 17 11 17 rnA 

leel Vee = 5.5 V. VI = 0 V 22 36 22 36 rnA 

t All typical values are at Vee = 5 V. T A = 25°C. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS-

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL - 50 pF. 

PARAMETER 
FROM TO RL=500n 

UNIT 
(INPUT) IOUTPUT) TA = MIN to MAX 

SN54AS1832 SN74AS1832 

MIN MAX MIN MAX 

tplH 1 7 1 6.3 
A or 8 Y ns 

tpHL 1 7 1 6.3 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54ALS2240. SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

• Bidirectional Quadruple Bus Transceivers for 
Driving MOS Devices 

• I/O Ports have 25 Ohm Series Resistors so 
No External Resistors are Required 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
to drive the capacitive inputs of MOS devices 
and to improve both the performance and 
density of three-state memory address drivers. 
clock drivers. and bus-oriented receivers and 
transmitters. These devices feature high fan-out 
and improved fan-in. 

The SN 54ALS2240 is characterized for 
operation over the full military temperature range 
of - 55°C to 125°C. The SN74ALS2240 is 
characterized for operation from O°C to 70°C. 

logic symbol t 

113 

1A1 1Y1 
lA2 1Y2 

1A3 1Y3 

1A4 lY4 

2(; 

2Al 2Yl 

2A2 2Y2 
2A3 2Y3 
2A4 2Y4 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

PRODUCTION DATA d •• uments •• ntain 
information current as of publication data. 

D2910. JULY 1965-REVISED MAY 1966 

SN54ALS2240 ... J PACKAGE 
SN74ALS2240 ... OW OR N PACKAGE 

(TOP VIEW) 

113 Vee 
1A1 213 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

SN54ALS2240 ... FK PACKAGE 

(TOP VIEW) 

3 2 1 20 19 

1A2 4 18 1Y1 
2Y3 5 17 2A4 
1A3 6 16 1Y2 
2Y2 7 15 2A3 
1A4 8 14 1Y3 

9 10111213 

~O ....... o::;tN 
>-z<i>-<i 
N(,9N..-N 

Copyright © '985, Texas Instruments Incorporated 
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SN54ALS2240, SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 
WITH3-STATE OUTPUTS 

logic diagrams (positive logic) 

113 

lAl 
(2) (1,8) 

lYl 

lA2 
(4) (16) 

1Y2 

lA3 
(6) (14) 

lY3 

lA4 
(8) (12) 

lY4 

2G 

2Al 
(11) (9) 

2Yl 

(13) (7) 
2Y2 2A2 

2A3 
(15) (5) 

2Y3 

2A4 (17) (3) 2Y4 

absolute maximum rath,gs over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs .............. , ..... , .. , . , . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports .....•............................................. " 5.5 V 
Operating free-air temperature range: SN54ALS2240. . . . . . . . . . . . . . . . . . . . .. - 55 °e to 125 ee 

SN74ALS2240 ......................... ooe to 70 0 e 
Storage temperature range ., .. ,.................................... - 65 °e to 1 50 0 e 

recommended operating conditions 

SN54ALS2240 SN74ALS2240 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

TA Operating free-air temperature 55 125 0 70 ·e 

2-910 TEXAS ." 
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SN54ALS2240, SN74ALS2240 
OCTAL BUFFERS AND LINE DRIVERS/MOS DRIVERS 

WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 

noted) 

PARAMETER TEST CONDITIONS 
SN54ALS2240 SN74ALS2240 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee - 4.5 V, II - -18rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vec- 2 VCC- 2 V 

Vee - 4.5 V, IOL - 1 rnA 0.15 0.5 0.15 0.5 
VOL V 

Vee - 4.5 V, IOL - 12 rnA 0.35 0.8 0.35 0.8 

IOZH Vee - 5.5 V, Vo = 2.7 V 20 20 ~A 

IOZl Vee - 5.5 V, Vo - 0.4 V -20 -20 ~A 

II Vee - 5.5 V, VI - 7 V 0.1 0 .. 1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ~A 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 rnA 
lot Vee - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 rnA 

IOH Vee = 4.5 V, Vo = 2 V -15 -15 rnA 

IOl Vee - 4.5 V, Vo - 2 V 15 15 rnA 

I Outputs high 6 11 6 11 

lee Vee = 5.5 V I Outputs low 13 23 13 23 rnA 

I Outputs disabled 12 20 12 20 

fI 
en ... 
"S 
(J .. 
(3 
en 

t All typical values are at Vee = 5 V, TA = 25°e. <C 
t The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS· -c 

s::: 
switching characteristics (see Note 1) CO 

Vcc - 5 V, 
Cl = 50 pF, 

FROM TO 
Rl = 500 n, 

PARAMETER R2 - 500 n, 
(INPUT) (OUTPUT) 

TA = 25°C 

'ALS2240 

TYP 

tplH 6 
A Y 

tpHl 6 

tpZH 
G Y 

10 

tPZl 12 

tpHZ G 7 y 
tplZ 9 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

TEXAS • 
INSTRUMENTS 

Vce = 4.5 V to 5.5 V, 

Cl = 50 pF, 
Rl = 500 n, 

R2 - 500 n, 

TA = MIN to MAX 

SN54ALS2240 SN74AlS2240 

MIN MAX MIN MAX 

2 14 2 10 

2 14 2 10 

5 20 5 17 

7 25 7 20 

2 12 2 10 

4 20 4 15 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

UNIT 

ns 

ns 

ns 

en 
.....I 
<C 

2-911 



II 
l> 
ren 
Q) 
:::s 
Co 

l> en 
("') ... 
C') 
t: 
;::;: 
Cfj 

2-912 



• Bidirectional Quadruple Bus Transceivers For 
Driving MOS Devices 

• 1/0 Ports Have 25 Ohm Series Resistors so 
No External Resistors are Required 

• Package Options Include Plastic "Small 
Outline" Packages, Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These quadruple bus transceivers are designed 
to drive the capacitive input characteristics of 
MOS devices and allow asynchronous two-way 
communication between data buses. The control 
function implementation allows for maximum 
flexibility in timing. 

These devices allow data transmission from A 
bus to the B bus or from the B bus to the A bus 
depending upon the logic levels at the enable 
inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

The dual-enable configuration gives the 
'ALS2242 the capability to store data by 
simultaneous enabling of GBA and GAB. Each 
output reinforces its input in this transceiver 
configuration. Thus, when both control inputs 
are enabled and all other data sources to the two 
sets of bus lines are at high impedance, both sets 
of bus lines (16 in all) will remain at their last 
states. The 8-bit codes appearing on the two 
sets of buses will be complementary. 

The SN54ALS2242 is Gharacterized for 
operation over the full military temperature range 
of - 55°C to 125 °C.The SN74ALS2242 is 
characterized for operation from QOC to 7QoC. 

PRODUCTION DATA 

SN54ALS2242, SN74ALS2242 
QUADRUPLE BUS TRANSCEIVERS/MOS DRIVER 

MAY 1985 - REVISED MAY 1986 

SN54AlS2242 ... J PACKAGE 
SN74AlS2242 ... 0 OR N PACKAGE 

(TOP VIEW) 

GAB VCC 
NC GBA 
A1 NC 
A2 B1 
A3 B2 
A4 B3 

GND B4 

SN54AlS2242 ... FK PACKAGE 

(TOP VIEW) 

A1 4 

NC 5 

A2 6 

NC 7 

A3 8 

<Il U <{ 
U<{U U<Il 
Z·It;l Z > t;l 

3 2 1 2019 

9 10111213 

.". OU.".'" 
<{ zz<Il<Il 

t;l 

18 

17 

16 

15 

14 

NC - No internal connection 

NC 
NC 
B1 
NC 
B2 

Copyright © 1985, Texas Instruments Incorporated 
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SN54ALS2242. SN74ALS2242 
QUADRUPLE BUS TRANSCEIVERS/MUS DRIVER 

logic symbol t 

GBA 

GAB 

Al 

A2 

A3 

B2 

B3 

logic diagrams (positive logic) 

A2 (4) (10) B2 

II A4 B4 

t This symbol IS In accordance with ANSI/IEEE Std 91-1984 and 
. l> lEG Publication 617-12. 

A3..:1:::;5)~\N\"-+"'~ XHlH--'III""",1c;.9)c..B3 

r- Pin numbers shown are for D, J, and N packages. A4 (6) (8) 84 

en 
CI) 
:::J 
Q. 

l> 
(l) 

(") 
:;' 
(') 
c 
::+ 
til 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS2242. . . . . . . . . . . . . . . . . . . . .. - 55 DC to 125 DC 

SN74ALS2242 . . . . . . . . . . . . . . . . . . . . . . . .. 0 DC to 70 DC 
Storage temperature range .......................................... - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS2242 SN74ALS2242 
UNIT 

MIN NOM MAX MIN NOM MAX 
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

TA Operating free-air temperature -55 125 0 70 °e 

2-914 TEXAS • 
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SN54ALS2242, SN74ALS2242 
QUADRUPLE BUS TRANSCEIVERS/MOS DRIVER 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AlS2242 SN74AlS2242 
PARAMETER TEST CONDITIONS MIN Typt MAX MIN Typt MAX 

UNIT 

VIK Vee - 4.5 V, II - -18 mA -1.2 -1.2 V 

VOH Vee ~ 4.5 V to 5.5 V, IOH ; -0.4 mA vee 2 vee- 2 V 

Vee ~ 4.5 V, IOL ~ 1 mA 0:15 0.5 0.15 0.5 
VOL V 

Vee ~ 4.5 V, IOL ~ 12 mA 0.35 0.8 0.35 0.8 

Control inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 
II 

A or B ports 
mA 

Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH Vee = 5.5 V, VI = 2.7 V ~A 

A or B ports:!: 20 20 

III 
Control inputs -0.1 -0.1 

A or B portsi 
Vee = 5.5 V, VI = 0.4 V mA 

-0.1 -0.1 

lo§ Vee - 5.5 V, Va - 2.25 V -30 -112 -30 - 112 mA 

IOH Vee - 4.5 V, Va - 2V 15 15 mA 

IOL Vee - 4.5 V, Va - 2V 30 30 mA 

I Outputs high 10 20 10 16 

lee Vee = 5.5 V IOutputs low 14 26 14 21 mA 

IOutputs disabled 13 24 13 19 

t All typical values are at Vee = 5 V, T A = 25 °e. 
:t:For 1/0 ports. the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 'as-

switching characteristics (see Note 1) 

Vcc = 5 V, VCC = 4.5 V to 5.5 V, 

el = 50 pF, Cl = 50 pF, 

FROM TO 
Rl = 500 n, R, = 500 n, 

PARAMETER R2 = 500 II, R2 = 500 n, UNIT 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAX 

'AlS2242 SN54AlS2242 SN74AlS2242 

TYP MIN MAX MIN MAX 

tPLH 5 2 15 2 11 
A or B B or A ns 

tpHL 5 2 14 2 10 

tpZH 
GAB B 

8 3 18 3 16 
ns 

tpZl 11 5 22 5 20 

tpHZ 
GAB 

6 2 12 2 10 
B ns 

tpLZ 6 2 18 2 12 

tpZH 10 3 18 3 16 
GSA A ns 

tpZl 12 5 22 5 20 

tpHZ 6 2 
GSA A 

12 2 10 
ns 

tPLZ 6 2 18 2 14 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

BI 
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SN54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3·STATE OUTPUTS 

• 3·State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P·N·P Inputs Reduce D·C Loading 

• Outputs have 25 n Series Resistor, No 
External Resistors are Required 

• Package Options Include Plastic "Small 
Outline" Packages, Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300·mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
to drive capacitive input characteristics of MOS 
devices and have the performance of the popular 
SN54ALS240A/SN74ALS240A series. At the 
same time, they offer a pinout with inputs and 
outputs' on opposite sides of the package. This 
arrangement greatly enhances printed circuit 
board layout. 

The three-state control gate is a 2-input NOR 
such that if either G 1 or G2 is high, all eight 
outputs are in the high-impedance state. 

The 'ALS2540 offers inverting data and the 
'ALS2541 offers true data at the outputs. 

The SN54ALS' is characterized for operation 
over the full military temperature range of 
- 55 DC to 125 DC. The SN74ALS' is 
characterized for operation from 0 DC to 70 DC. 

JUNE 1984-REVISED MAY 1986 

SN54ALS2540, SN54ALS2541 , , . J PACKAGE 
SN74ALS2540,SN74ALS2541 , . ' OW OR N PACKAGE 

(TOP VIEW) 

131 Vee 
A1 132 
A2 Y1 
A3 Y2 
A4 Y3 
A5 Y4 
A6 Y5 
A7 Y6 
A8 Y7 

GND Y8 

SN54ALS2540, SN54ALS2541 ' .. FK PACKAGE 

(TOP VIEW) 

A3 
A4 
A5 6 

A6 7 

A7 8 

u 
""..-.- UN 
« «It!) »t!) 

3 2 1 20 19 

910111213 

CX>c co r---co 
«z>->->-t!) 

18 Y1 
17 Y2 
16 Y3 
15 Y4 
14 Y5 

Copyright @ 1984, Texas Instruments Incorporated 
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current as of publication data. Products conform 
to specifications par the terms of T .... Instruments 
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SN54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3·STATE OUTPUTS 

logic symbols t 

Al (21 

A2 (31 

A3 (41 

A4 (51 

AS (61 

A6 171 
(81 ,..7 

A8 (91 

'ALS2540 

&. 

EN 

Al 

A2 
(31 

A3 
(41 

A4 
(51 

A5 
(61 

A6 
(71 

A7 
(81 

A8 
(91 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG Publication 617-12. 

logic diagrams (positive logic) 

'ALS2540 

il1 _:...;(1,;",) --Qr"""" 
il2 _:...;(1-,,9;.,.) -CL~~ 

A1 121 

A2 
(3) 

A3 (41 

A4 (51 

AS 
(6) 

A6 17) 

A7 
(8) 

A8 
(9) 

All output resistors are 25 n. 

118) Vl 

(17) 
Y2 

(16) 
V3 

1151 
Y4 

(141 
V5 

113) 
V6 

(12) 
Y7 

(111 
V8 

11) 
il1 

il2 
(19) 

A1 121 

A2 
(3) 

A3 14) 

A4 
(5) 

AS 
(6) 

A6 
(7) 

A7 
(8) 

A8 
(9) 
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(181 Xl 

(171 V2 

(161 V3 

(151 V4 

(141 V5 

1131 V6 

(121 V7 

(111 V8 

'ALS2541 

(18) V1 

117) 
Y2 

(16) 
YJ 

(15) 
V4 

(14) 
Y5 

(1J) 
Y6 

(12) 
V7 

111) 
V8 



SN54ALS2540, SN54ALS2541, SN74ALS2540, SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS2540, SN54ALS2541 ......... - 55°C to 125°C 

SN74ALS2540, SN74ALS2541 ............. ooe to 70°C 
Storage temperature range .,....................................... - 65 DC to 1 50 DC 

recommended operating conditions 

SN54ALS2540 SN74ALS2540 

SN54ALS2541 SN74ALS2541 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low~level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10L Low-level output current 12 12 mA 

TA Operating free-air temperature -55 125 0 70 °e 

en ... ·S 
u .. 

C3 
rn 

electrical characteristics over recommended operating free-air temperature range (unless otherwise <C 
noted) 'C 

SN54ALS2540 

SN54ALS2541 
PARAMETER TEST CONDITIONS 

Typt MIN MAX 

VIK Vee = 4.5 V, II = -18mA -1.2 

VOH Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee- 2 

Vee = 4.5 V, 10L = 1 mA 0.15 0.5 
VOL 

Vee - 4.5 V, 10L - 12 mA 0.35 0.8 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 

10ZL Vee = 5.5 V, Vo = 0.4 V -20 

10H Vee = 4.5 V, Vo = 2 V -15 

10L Vee = 4.5 V, Vo = 2 V 30 

II Vee = 5.5 V, VI = 7 V 0.1 

IIH Vee - 5.5 V, VI - 2.7 V 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 

lot Vee = 5.5 V, Vo = 2.25 V -15 -70 

Outputs high 5 10 
'ALS2540 Vee = 5.5 V Outputs low 13 22 

Outputs disabled 11 19 
ICC 

Outputs high 6 14 
'ALS2541 Vee = 5.5 V Outputs low 15 25 

Outputs disabled 13.5 22 

SN74ALS2540 

SN74ALS2541 

MIN Typt MAX 

-1.2 

Vee- 2 

0.15 0.5 

0.35 0.8 

20 

-20 

-15 

30 

0.1 

20 

-0.1 

-15 -70 

5 10 

13 22 
11 19 

6 14 

15 25 

13.5 22 

UNIT 

V 

V 

V 

~A 

~A 

mA 

mA 

mA 

~A 

mA 

mA 

mA 

mA 

C 
CO 
rn 
..J 
<C 

tAli typical values are at Vee = 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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III 

SN54ALS2540. SN54ALS2541. SN74ALS2540. SN74ALS2541 
OCTAL LINE DRIVERS/MOS DRIVERS WITH 3·STATE OUTPUTS 

• ALS2540 switching characteristics (see Note 11 

Vcc - 5 V. Vcc - 4.5 V to 5.5 V. 

Cl - 50 pF. Cl ,.. 50 pF. 

FROM TO 
R1 - 500 II. R1 = 500 II. 

PARAMETER R2 = 500 II. R2 - 500 II. 
(INPUT) (OUTPUT) 

TA - 25°C TA - MIN to MAX 

'AlS2540 SN54AlS2540 SN74AlS2540 

TYP MIN MAX MIN MAX 

tplH 
A Y 

7.5 2 14 2 12 

tpHl 5.6 2 13 2 11 

tpZH 13 9 5 18 5 15 
Y 

12.6 8 24 8 20 tpZL 

tPHZ 13 4 1 12 1 10 
Y 

tpLZ 7 2 14 2 12 

• ALS2541 switching characteristics (see Note 11 

VCC - 5 V. VCC - 4.5 V to 5.5 V. 

Cl ,.. 50 pF. Cl - 50 pF. 

FROM TO 
R1 - 500 II. R1 = 500 II. 

PARAMETER R2 - 500 II. R2 = 500 II. 
(INPUT) (OUTPUT) 

TA = 25°C TA = MIN to MAX 
'AlS2541 SN54AlS2541 SN74AlS2541 

TYP MIN MAX MIN MAX 

tpLH 
A Y 

8.7 2 17 2 15 

tpHL 7 2 14 2 12 

tpZH 13 9 5 18 5 15 
Y 

tpZL 12.6 8 24 8 20 

tpHZ G 4 1 12 1 10 
Y 

2 12 tpLZ 7 14 2 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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SN54AS2620. SN54AS2623. SN74AS2620. SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVER 

• Bidirectional Octal Bus Transceivers For 
Driving MOS Devices 

• 1/0 Ports Have 25 Ohm Series Resistors So 
No External Resistors Are Required 

• Local Bus-Latch Capability 

• Choice of True or Inverting Logic 

• Package Options Include Plastic "Small 
Outline" Packages, Plastic and Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed to drive 
the capacitive input characteristics of MOS devices 
and allow asynchronous two-way communication 
between data buses. The control function implemen
tation allows for maximum flexibility in timing. 

These devices allow data transmission from A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic levels at the enable inputs (GBA and 
GAB). 

The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the 'AS2620 or 
'AS2623 the capability to store data by simulta
neous enabling of GBA and GAB. Each output rein
forces its input in this transceiver configuration. 
Thus, when both control inputs are enabled and all 
other data sources to the two sets of bus lines are at 
high impedance, both sets of bus lines (16 in all) will 
remain at their last states. The 8-bit codes appearing 
on the two sets of buses will be identical for the 
'AS2623 or complementary for the 'AS2620. 

The SN54AS2620 and SN54AS2623 are charac
terized for operation over the full military temperature 
range of - 55 °e to 125°C. The SN74AS2620 and 
SN74AS2623 are characterized for operation from 
O°C to 70°C. 

FUNCTION TABLE 

DECEMBER 1983-REVISED MAY 1986 

SN54AS' ... J PACKAGE 
SN74AS· ... OW OR N PACKAGE 

(TOP VIEW) 

GAB Vce 
A1 GBA 
A2 B1 

A3 B2 
A4 B3 
A5 B4 

A6 B5 
A7 B6 

A8 B7 
GND B8 

SN54AS' ... FK PACKAGE 
(TOP VIEW) 

<0 U « 
N ~« u<O 
« « (9 > 1(9 

3 2 1 2019 

A3 4 18 

A4 5 17 

A5 6 16 

A6 7 15 

A7 8 14 

9 10111213 

000 00 .... '" «2 <0<0<0 
(9 

ENABLE INPUTS OPERATION 

GBA GAB 'AS2620 'AS2623 

L L B data to A bus B data to A bus 

H H A data to B bus A data to B bus 

H L Isolation Isolation 

L H 
B data to A bus, B data to A bus, 

Ii. data to B bus A data to B bus 

Copyright © 1983, Texas Instruments Incorporated 
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SN54AS2620. SN54AS2623. SN74AS2620. SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVER 

logic symbols t 

'AS2620 

tThese symbols are in accordance with ANSI/IEEE S,td 91-1984 and lEe Publication 617-12. 

logic diagrams (positive logic) 

'AS2620 

2-922 

GBA---.q 

GAB 

A1 

A2 

TO OTHER SIX 
TRANSCEIVERS 

B1 

B2 

TEXAS ~ 
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POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

A1 

A2 

'AS2623 

'AS2623 
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SN54AS2620, SN54AS2623, SN74AS2620, SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ............................................................. ' .. 7 V 
Input voltage: All inputs ............................................................ 7 V 

1/0 ports ........................................................... 5.5 V 
Operating free-air temperature range: SN54AS2620, SN54AS2623 .................... - 55 DC to 125 DC 

SN74AS2620,SN74AS2623 ........................ ODCto70 DC 
Storage temperature range ................................................. - 65 DC to 150 DC 

recommended operating conditions 

SN54AS2620 SN74AS2620 

SN54AS2623 SN74AS2623 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

TA Operating free-air temperature -55 125 0 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS2620 SN74AS2620 

PARAMETER TEST eONOITIONS SN54AS2623 SN74AS2623 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH Vee - 4.5 V to 5.5 V, IOH - -2 rnA Vee-2 Vee-2 V 

VOL 
Vee = 4.5 V, IOL = 1 rnA 0.15 0.4 0.15 0.4 

Vee = 4.5 V, IOL = 12 rnA 0.35 0.7 0.35 0.7 
V 

II 
Control inputs Vee. - 5.5 V, VI - 7 V 0.1 0.1 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 
rnA 

IIH 
Control inputs 

Vee = 5.5 V, VI = 2.7 V 
20 20 

A or B partst 70 70 ~A 

IlL 
Control inputs 

Vee = 5.5 V, VI = 0.4 V 
-0.5 -0.5 

A or B partst -0.75 -0.75 
rnA 

lo§ Vee - 5.5 V, Vo - 2.25 V -50 -150 -50 -150 rnA 

IOH Vee = 4.5 V, Vo = 2 V -35 -35 rnA 

IOL Vee = 4.5 V, Vo = 2 V 35 35 rnA 

Outputs high 62 100 62 100 

'AS2620 Vee = 5.5 V Outputs low 74 121 74 121 

ICC 
Outputs disabled 48 77 48 77 

rnA 
Outputs high 57 93 57 93 

'AS2623 Vee = 5.5 V Outputs low 116 189 116 189 

Outputs disabled 72 116 72 116 

tAil typical values are at Vee = 5 V, TA = 25°C 
~For 110 ports, the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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SN54AS2620. SN54AS2623. SN74AS2620. SN74AS2623 
OCTAL BUS TRANSCEIVERS/MaS DRIVER 

• AS2620 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vee - 4.5 V to 5.5 V, 

el = 50 pF, 

R1 = 500O, 

R2 = 500O, 

TA = MIN to MAX 

SN54AS2620 SN74AS2620 

» 
r
C/) 
g) 
j 
c. 
» 
C/) 

tplH 

tPHl 

tplH 

tpHl 

tpZH 

tpZl 

tpHZ 

tplZ 

tpZH 

tpZL 

tpHZ 

tpLZ 

A B 

B A 

GBA A 

GBA A 

GAB B 

GAB B 

o . AS2623 switching characteristics (see Note 1) 
::;' 
n c 
::+ 
tn 

PARAMETER 
FROM 

(INPUT) 
TO 

(OUTPUT) 

MIN MAX MIN MAX 

1 9.5 1 8 

1 7.5 1 6.5 

1 9.5 1 8 

1 7.5 1 6.5 

1 11 1 10 

1 12 1 11 

1 7.5 1 6 

1 15 1 12 

1 9 1 8 

1 9 1 8 

1 12 1 11 

1 12 1 11 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

R1 = 500O, 

R2 = 500O, 

TA = MIN to MAX 

SN54AS2623 SN74AS2623 

MIN MAX MIN MAX 

tpLH 
A B 

1 9.5 1 8.5 

tpHL 1 8.5 1 7.5 

tpLH 1 10 1 9 
B A 

tpHL 1 9 1 7.5 

tpZH 
GSA 

1 12.5 1 11 
A 

tpZL 1 12 1 11 

tpHZ 
GSA 

1 8.5 1 7.5 
A 

12 tpLZ 1 13 1 

tpZH 1 13 1 12 
GAS S 

13.5 12 tpZL 1 1 

tPHZ 1 
GAS S 

7.5 1 7 

tpLZ 1 14.5 1 12.5 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• Bidirectional Octal Bus Transceivers For 
Driving MOS Devices 

• 110 Ports Have 25 Ohm Series Resistors So 
No External Resistors Are Required 

• Choice of True or Inverting Logic 

• Package Options Include Plastic "Small 
Outline" Packages. Ceramic Chip Carriers. 
and Standard Plastic and Ceramic 300-mil 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed to drive 
the capacitive input characteristics of MOS devices 
and allow asynchronous two-way communication 
between data buses. The control function implemen
tation allows for maximum flexibility in timing. 

The devices transmit data from the A bus to the 8 
bus or from the 8 bus to the A bus depending upon 
the level at the direction control (DIR) input. The 
enable input (G) can be used to disable the device so 
the buses are effectively isolated. 

The SN54AS' family is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74AS' family is characterized for 
operation from ooe to 70°C. 

FUNCTION TABLE 

SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 

OCTAL BUS TRANSCEIVER/MUS DRIVER 
DECEMBER 1983 - REVISED MAY 1986 

SN54AS' ... J PACKAGE 
SN74AS' ... OW or N PACKAGE 

ITOP VIEW) 

DIR Vee 
A1 G 
A2 81 
A3 82 
A4 83 
A5 84 
A6 85 
A7 86 
A8 87 

GND 88 

SN54AS' ... FK PACKAGE 

ITOP VIEW) 

A3 4 

A4 
A5 6 

A6 7 

A7 8 

N .- ~ ~ 
««0>1<,:) 

3 2 1 2019 

9 1011 1213 

coo cor-co 
«z "''''''' <.:) 

18 

17 

16 

15 

14 

CONTROL OPERATION 

INPUTS 

G DIR 
'AS2640 'AS2645 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

Copyright © 1983, Texas Instruments Incorporated 
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• 

SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVER/MOS DRIVER 

logic symbols t 

'AS2640 'AS2645 

DIR 

AI 

A2 

A3 

AS 

A6 

A7 

A8 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. 

functional block diagrams (positive logic I 

'AS2640 

0------, 

DIR--+----~ 

Al 

TO SEVEN OTHER TRANSCEIVERS 

a, 

'AS2645 

G -------, 

DIR --+-----.... 

Al 

TO SEVEN OTHER TRANSCEIVERS 
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SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 

OCTAL BUS TRANSCEIVER/MOS DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

1/0 ports ............................................................. 5.5 V 

Operating free-air temperature range: SN54AS2640, SN54AS2645 . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS2640, SN74AS2645 ....................... ooe to 70°C 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54AS2640 SN74AS2640 UNIT 

SN54AS2645 SN74AS2645 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vll Low~lvel input voltage 0.8 0.8 V 

TA Operating free-air temperature -55 125 0 70 °e 

II 
II) .... ·S 
CJ ... 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) C3 
PARAMETER TEST CONDITIONS 

SN54AS' SN74AS' 
Typt Typt MIN MAX MIN MAX 

VIK Vee ~ 4.5 V, 11~-18mA .:. 1.2 - 1.2 

VOH Vee - 4.5 V to 5.5 V, IOH - -2 mA VCC- 2 VCC-2 

Vee - 4.5 V, IOl - 1 rnA 0.15 0.4 0.15 0.4 
VOL 

Vee - 4.5 V, IOl - 12 mA 0.35 0.7 0.35 0.7 

II 
Control inputs Vee - 5.5 V, VI - 7 V 0.1 0.1 

A or B ports Vee ~ 5.5 V, VI ~ 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or 8 ports' 
Vee ~ 5.5 V, VI ~ 2.7 V 

70 70 

Control inputs -0.5 -0.5 
III 

A or B ports' 
Vee ~ 5.5 V, VI ~ 0.4 V 

-0.75 -0.75 

lo§ Vee ~ 5.5 V, Vo ~ 2.25 V -50 - 150 -50 -150 

10H Vee - 4.5 V, Vo - 2 V 35 35 

10l Vee - 4.5 V, VOL - 2 V 35 35 

Outputs high 37 58 37 58 

'AS2640 Outputs low 78 123 78 123 

lee 
Outputs disabled 51 80 51 80 

Vee ~ 5.5 V 
Outputs high 58 95 58 95 

'AS2645 Outputs low 95 155 95 155 

Outputs disabled 73 119 73 119 

tAil typical values are at Vee = 5 V, TA = 25°C. 
+For I/O ports, the parametes IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVER/MaS DRIVER 

• AS2640 switching characteristics (see Note 11 

FROM 
PARAMETER 

TO 
(INPUT) (OUTPUT) 

tpLH 
A or B 

tpHL 
BorA 

tpZH 
G 

tpZL 
A orB 

tpHZ 
G 

tPLZ 
A or B 

D) • AS2645 switching characteristics (see Note 11 
:::J 
Q. 

l> en 
(') 
~. 

n c 
:;;' 
(II 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A or B BorA 

tpHL 

tPZH 

tPZL 
G A or B 

tpHZ 

tPLZ 
G A or B 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 

Vce - 4.5 V to 5.5 V • 

. CL = 50 pF. 
R1 = 500 Q. 

R2 = 500 Q. 

TA· = MIN to MAX 

SN54AS2640 SN74AS2640 
MIN MAX MIN MAX 

1 9.5 1 7.5 
1 7 1 6.5 

2 11 2 9 
2 12 2 10 

1 8 1 7 
2 15 2 13 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
R1 = 500 Q. 

R2 = .500 Q, 

TA = MIN to MAX 

SN54AS2645 SN74AS2645 

MIN MAX MIN MAX 
1 12 1 10 
1 11 1 9.5 

1 13 1 11.5 

1 13 1 10.5 

1 9 1 8 
1 13 1 12 
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• Package Options Include Plastic "Small 
Outline" Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPs. 

• Dependable Texas Instruments Quality and 
Reliability. 

description 

These devices contain two independent 2-input NAND 
gates, They perform the Boolean functions Y = A • B 
or Y = A + B in positive logic. 

The SN 54ALSB003 is characterized for operation over 
the full military temperature range of - 55°C to 
125 ae. The SN74ALSB003 is characterized for 
operation from ooe to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B V 

H H L 

L X H 

X L H 

logic symbol t 

(1) 
lA 

(2) 
& 1Y 

1B 

2A 
(6) 

(7) 2V 
2B 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for D, JG and P packages. 

SN54ALS8003, SN74ALS8003 
DUAL 2·INPUT POSITIVE·NAND GATES 

D2746, JULY 1983-REVISED MAY 1986 

SN54ALS8003 ... JG PACKAGE 
SN74ALSB003 ... D DR P PACKAGE 

(TDP VIEW) 

lAD. 8 Vee 1 B 2 7 2B 
lY 3 6 2A 

GND 4 5 2Y 

SN54ALS8003 ... FK PACKAGE 

(TOP VIEW) 

U 
u <t U UU 
Z Z>Z 

2 2019 

Ne 4 18 

lB 5 17 

Ne 6 16 

lY 7 15 2A 
8 14 Ne 

9 10111213 

U ou>-u 
Z ZZNZ 

(!J 

NC- No internal connection 

logic diagram (positive logic) 

lA=D--IV 
18 

2A=D--2V 
2B 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALSB003 .............................. -55°C to 125°C 

SN74ALS8003 ........... . ................. ooe to 70°C 
Storage temperature .................... . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

Copyright ©.1983, Texas Instruments Incorporated 
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SN54ALS8003, SN74ALS8003 
DUAL 2-INPUT POSITIVE-NAND GATES 

recommended operating conditions 

SN54ALS8003 SN74ALS8003 

NOM 
UNIT 

MIN MAX MIN NOM MAX 

Vee Supply voltage 4 .. 5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

10H High-level output current -0.4 -0.4 rnA 

10L Low-level output current 4 8 rnA 

TA Operating free-air temperature 55 125 0 70 °e 

• electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

l> 
r
C/) 

m 
::s 
Q. 

l> 
C/) 

(") 
::;' 
(') 
C 
;:;' 
fI) 

SN54ALS8003 SN74ALS8003 
PARAMETER TEST CONDITIONS Typt Typt MIN MAX MIN MAX 

vlK Vee - 4.5 V, II - -18 rnA -1 . .5 -1.5 

VOH Vee - 4.5 V to 5.5 V, 10H - 0.4 rnA Vee 2 Vee- 2 

Vee ~ 4.5 V, 10L ~ 4 rnA 0.25 0.4 0.25 0.4 
VOL 

Vee - 4.5 V, 10L - 8 rnA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 

IIH Vee - 5.5 V, VI = 2.7 V 20 20 

IlL Vee - 5.5 V, VI - 0.4 V 0.1 0.1 

10' Vee = 5.5 'I, Va = 2.25 V -15 -70 -15 -70 

leeH Vee - 5.5 V, VI - 0 V 0.22 0.43 0.22 0.43 

leel Vee - 5.5 V, VI ~ 4.5 V 0.81 1.5 0.81 1.5 

tAli typical values are at Vee = 5 V, TA = 25°C. 
+The output conditions have been chosen to produce a current that closely approximats one half of the true short-circuit output current, lOS· 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL= 50 pF, 

PARAMETER 
FROM TO RL ~ 500 (J, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS8003 SN74ALS8003 

MIN MAX MIN MAX 

tplH 3 14 3 11 
A or B V 

tpHl 2 10 2 8 

NOTE 1: Load circuit and voltage waveforms are shown in Section 1. 
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• 'ALS29806 is a 6·Bit Identity Comparator 
Controlling a 2· to 4·Bit Decoder 

• 'ALS29809 is a 9·Bit Identity Comparator 

• Low Power Dissipation ... 50 mW Typical 

• 'ALS29806 and 'ALS29809 are Functionally 
Equivalent to AM29806 and AM29809 

• Internal Pull·Up Resistor on Q Inputs 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The' ALS29806 and' ALS29809 are 6-bit and 
9-bit comparators, respectively. The 'ALS29806 
and 'ALS29809 compare two data words 
applied to the P and Q inputs. When the two 
words are identical, the P = Q output goes low. 
Both devices feature an open-collector 
acknowledge (ACK) output that goes low when 
P = Q and the controlling input (C) are low. 
The' ALS29806 features a 2- to 4-bit decoder 
whose selected output goes low when the ~ 
output is low. The' ALS29806 and' ALS29809 
can be cascaded by tying the P = Q output to the 
enable G of the next device. If the G input is high, 
all the outputs will be inactive (high). 

The SN54ALS29806 and SN54ALS29809 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74ALS29806 and SN74ALS29809 are 
characterized for operation from OOC to 70°C. 

SN54ALS29806. SN54ALS29809 
SN74ALS29806. SN74ALS29809 

COMPARATOR AND 2· TO 4·811 DECODER 
D2934. MARCH 1986 

SN54ALS29806 ... JT PACKAGE 
SN74ALS29806 ... DW OR NT PACKAGE 

(TOP VIEW) 

G vee 
PO QO 

P3 03 
P4 Q4 

S1 Y1 
E Y2 

Y3 
GND 

SN54ALS29806 ... FK PACKAGE 
SN74ALS29806. . FN PACKAGE 

ITOP VIEW) 

4 3 2 1 282726 

P2 5 25 

P3 6 24 

P4 7 23 

NC 22 
P5 21 
SO 10 20 

51 11 19 
121314151617 18 

IUI"oula~N u Z Z II ..... >-

"'" 0. 

SN54ALS29809 ... JT PACKAGE 
SN74ALS29809 ... DW OR NT PACKAGE 

ITOP VIEW) 

G vee 
PO QO 

Ql 
Q2 

P3 Q3 
Q4 
Q5 
Q6 

P7 Q7 
P8 Q8 

E 
GND P=Q 

SN54ALS29809 ... FK PACKAGE 
SN74ALS29809 ... FN PACKAGE 

ITOP VIEW) 

4 3 2 1 282726 

P2 5 15( Q2 
P36 2403 

P4 7 23 Q4 

NC P 8 :n NC 
P5p9 21 05 
P6~10 20 06 
P7Pl1 19 07 

gg~I'5~~ 1S 
"'I" 0 UIOIU 00 0... U Z 2: II d 

"'" 0. 

NC-No internal connection 

Copyright © 1986, Texas Instruments Incorporated 
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SN54ALS29806, SN74ALS29806 
COMPARATOR AND 2· TO 4·81T DECODER 

FUNCTION TABLE 

FOR P-Q AND ACK OUTPUTS 

FUNCTION TABLE 

FOR DECODER OUTPUTS 

INPUTS OUTPUTS INPUTS OUTPUTS 

G P,Q C P=Q ACK G P,Q Sl SO Y3 

H X X H H H X X X H 

X P*Q X H H X P*Q X X H 

L P=Q L L L L P=Q L L H 

L P=Q H L H L P=Q L H H 

L P=Q H L H 

L P=Q H H L 

IB logic symbol t logic diagram (positive logic) 

l> 
r-en 
Q) 
j 
a.. 
l> en 
C") 
:::;' 
(') 
C 
::+ 
en 

'ALS29806 

G (11 COMP 

PO (21 

} Pl (31 

P2 (41 

P3 (51 

P4 (61 

P5 m 
QO (231 

} 01 (221 

02 (211 

03 (201 

04 (191 

05 (181 O(P=OI 
C (101 G4 l(P=OI 

50 181 
o} 0 

21P=01 
51 191 1 G'3 31P=01 

tThis symbol is in accordance with ANSI/IEEE Std 91·1984 and 
IEC Publication 617-12, 

Pin numbers shown are for OW, JT and NT packages. 
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SN54ALS29809, SN74ALS29809 
COMPARATOR AND 2· TO 4·81T DECODER 

FUNCTION TABLE 

INPUTS 

G P,Q 

H X 

X P*Q 

L P=Q 

L P=Q 

logic symbol t 

'ALS29B09 

a 111 COMP 

PO (2) 0 
Pl (3) 

P2 (4) 

P3 (5) 

P4 (6) P 
P5 (7) 

P6 (8) 

P7 (9) 

P8 (10) 8 
QO (23) 

0 
Ql (22) 

Q2 (21) 

Q3 (20) 

Q4(19) 
Q 

Q5 (18) 

Q6 (17) 

Q7 (16) 

Q8(15) 8 
<;(14) Gl 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for OW, JT and NT packages. 

C 

X 

X 

L 

H 

OUTPUTS 

P~Q ACK 

H H 

H H 

L L 

L H 

logic diagram (positive logic) 

'ALS29B09 

(13) P=Q 
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SN54ALS29806, SN54ALS29809 
SN74ALS29806, SN74ALS29809 
COMPARATOR AND 2- TO 4-81T DECODER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage, VI ........................ ' ................................. , 5.5 Y 
Operating free-air temperature range: SN54' . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74' ................................ ooe to 70 DC 
Storage temperature range .......................................... - 65°C to 150 DC 

recommended operating conditions 

SN54AlS29806 SN74AlS29806 

SN54AlS29809 SN74AlS29809 UNIT 

MIN NOM ·MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.7 0.8 V 

VOH High-level output voltage AeK 5.5 5.5 V 

IOH High-level output current p=O. y -3 -3 mA 

AeK 32 32 
IOl Low-level output current mA 

P=Q. y 12 24 

TA Operating free-air temperature -55 125 0 70 °e 

(') electrical characteristics over recommended operating free-air temperature range (unless otherwise 
::;0 noted) . 
(") 
c: 
::;: 
tn 

SN54AlS29806 SN74AlS29806 

PARAMETER TEST CONDITIONS SN54AlS29809 SN74AlS29809 

MIN Typt MAX MIN TYpt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

VOH 
Vee - 4.5 V to 5.5' V. IOH - -0.4 mA VCc- 2.2 Vee- 2 

Vee = 4.5 V. IOH = -3 rnA 2.4 3.2 2.4 3.2 

IOH AeK Vee = 5.5 V, VOH = 5.5 V 0.1 0.1 

p=o. y 
Vee = 4.5 V. IOl - 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V. IOL = 24 mA 0.32 0.5 

AeK Vee = 4.5 V. IOl = 32 mA 0.34 0.5 0.34 0.5 

II Vee - 5.5 V. VI - 5.5 V 0.1 0.1 

0' -250 -'250 
IIH 

All other 
Vee = 5.5 V, VI = 2.4 V 

20 20 

0' -2 -1 
IlL Vee = 5.5 V, VI = 0.5 V 

All other -0.6 -0.6 

IOS§ Vee = 5.5 V, Vo = 0 V -60 -150 -60 -150 

'ALS29806 14 22 14 22 
lee Vee = 5.5 V, See Note 1 

'ALS29809 10 20 10 20 

t All typical values are at Vee = 5 V, TA = 25°e. 
:t: All Q inputs have internal pull-up resistors of 27 kn nominal. 
§ Not more than one output should be shorted at a time, and the duration 0'1 the short circuit should not exceed one second. 
NOTE 1: lee is measured with G grounded and P and 0 at 4.5 V. 
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rnA 

V 

mA 

~A 

mA 
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switching characteristics 

PARAMETER 
FROM 

(INPUT) 

tpLH 
P or Q 

tpHL 

tpLH 
PorQ 

tpHL 

tpLH G 
tpHL 

tpLH 
G 

tpHL 

tpLH 
SO or S1 

tpHL 

tpLH 
P or Q 

tpHL 

tpLH 
G 

tpHL 

tPLH C 
tpHL 

TO 

(OUTPUT) 

P=Q 

Y 

P=Q 

Y 

Y 

ACK 

ACK 

ACK 

VCC = 5 V, 

CL = 50 pF, 

SN54ALS29806. SN54ALS29809 
SN74ALS29806. SN74ALS29809 

COMPARATOR AND 2· TO 4·811 DECODER 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

RL = (see Figure 1), RL = (see Figure 1)' 

TA = 25°C TA - MIN to MAX UNIT 

'ALS29806 SN54ALS29806 SN74ALS29806 

'ALS29809 SN54ALS29809 SN74ALS29809 

MIN TYP MAX MIN MAX MIN MAX 

8 11 3 15 3 13 

7 10 2 13 2 11 
ns 

9 11 3 17 3 13 
ns 

9 12 5 17 5 14 

9 12 3 15 3' 14 

7 10 2 14 
ns 

2 12 

8 11 3 17 3 15 
ns 

10 13 5 19 5 16 

6 10 2 15 2 13 
ns 

8 11 2 15 2 13 

11 14 5 22 5 17 

10 13 4 18 4 16 
ns 

10 14 5 22 5 17 
ns 

10 14 4 19 4 17 

8 11 3 21 3 18 
ns 

7 11 3 17 3 15 

II 
U) 
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SN54ALS29806, SN54ALS29809 
SN74ALS29806, SN74ALS29809 
COMPARATOR AND 2· TO 4·BIT DECODER 

PARAMETER MEASUREMENT INFORMATION 

7 V 

FROM OUTPUT;,q-. TEST 
FROM OUTPUT TEST 

UNDER TEST POINT 

CL ' k!l 

(S .. Note A) 

LOAD CIRCUIT FOR 
P=Q AND Y OUTPUTS 

UNDER TEST POINT 

LOAD CIRCUIT FOR 
ACK OUTPUT 

NOTE A: CL includes probe and jig capacitance. 

2·9~6 

INPUT ..1'.5 V \. ~-;- - 3 V 

--Ii I· OV 

tPLH~ ~tPHL 
IN.pHASE I I' I i-:;:~ VOH 
OUTPUT I ,.SV: L 

I I VOL 
tpHL~ ~tpLH 

OUT.OF.PHASE \I,.sv ~ VOH 

OUTPUT • T '::0"': VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

FIGURE 1 
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SN54ALS29806, SN54ALS29809 
SN74ALS29806, SN74ALS29809 

COMPARATOR AND 2· TO 4·81T DECODER 

TYPICAL APPLICA nON 

ADDRESS BUS 

'ALS29806 

EN 

} 
O,}a 4IP_Q)~ 

G4 1IP~Q!F>--------' o} 0 2(PaOI 
1 Gj' liP-a! 

11 

TBP38S 16, TBP38L 16 
PROM2048X8 

}~ A' ' 

A',' 

A. 
A' , 

A\' 
A,' 

A\' 

" 

TBP38S16, TBP38L 16 
PROM2048X8 

A' , 

A\' 
A\' 
A\' 

A': 
AV 
A-C; 

AP 

8 
TBP38S 16, TBP38L 16 

PRQM 2048 X 8 

A' 

A\' 
A~ 

A\' 

A\' 
A'V 

A" 

TBP38S 16, TBP38L 16 
PROM 2048 X 8 

DATA BUS 

A' 

A ' 

A'.' 
A" 

A",' 

A-C; 

A'.' 

FIGURE 2, MEMORY BANK DECODER 
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PRODUCT 
PREVIEW 

SN54ALS29821. SN54ALS29822 
SN74ALS29821. SN74ALS29822 

10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

• Functionally Equivalent to AMD's AM29821 
and AM29822 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Carriers in Addition to Plastic and 
Ceramic DIPs 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 1 a-bit flip-flops feature three-state 
outputs designed specifically for driving highly
capacitive or relatively low-impedance loads. 
They are particularly suitable for implementing 
wider buffer registers, I/O ports, bidirectional bus 
drivers with parity, and working registers. 

The ten flip-flops are edge-triggered D-type flip
flops. On the positive transition of the clock the 
Q outputs on the' ALS29821 will be true, and 
on the' ALS29822 will be complementary to the 
data input. 

A buffered output-control (Oe)input can be used 
to place the ten 'outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components, The output control does 
not affect the internal operation of the flip-flops. 
Old data can be retained or new data can be 
entered while the outputs are in the high
impedance state. 

The SN54'family is characterized for operation 
over the full military temperature range of 
- 55 °e to 125°e, The SN74' family is 
characterized for operation from aoe to 7aoe. 

02B25, JANUARY 19B6 

SN54ALS29821 ... JT PACKAGE 
SN74ALS29821 ... OW OR NT PACKAGE 

(TOP VIEW) 

VCC 
10 
20 
30 

40 40 
50 50 
6D 60 

70 
BO 

90 90 
100 
ClK 

SN54ALS29821 ... FK PACKAGE 
SN74ALS29B21 ... FN PACKAGE 

(TOP VIEW) 

OOIUU~dd N ..... OZ> .... N 

4321282726 

12131415161718 

25 
24 

23 

22 

70 

SN54ALS29822 ... JT PACKAGE 
SN74ALS29822 ... ow OR NT PACKAGE 

(TOP VIEW) 

vec 
10 
20 
30 

45 40 
50 50 
60 60 

70 
BO 

90 90 
100 

GND ClK 

SN54ALS29822 ... FK PACKAGE 
SN74ALS29822 ... FN PACKAGE 

35 • 
40 ~6 
55 ~7 
NC ~8 
60 g9 
10 g'0 
BD P" 

(TOP VIEW) 

1~1~lg~~~~ 
4 3 2 1 282726 

12131415161718 

IOIOOU~OO 
m~{5Zd~Ol 

2. 30 
24 40 
23 50 
22 NC 
21 60 
20 70 
19 80 

NC - No internal connection 

Copyright © 1986, Texas Instruments Incorporated 
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SN54ALS29821, SN74ALS29821 
10·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

'AlS29821 FUNCTION TABLE lEACH FLiP-FlOPI 'ALS29821 logic diagram (positive logic) 

II 
» r
C/) 

I» 
::J 
Co 

» 
C/) 

(") 
::::;" 
n 

INPUTS 

OC ClK 0 

L t H 

L t L 

L L X 

H X X 

'ALS29821 logic symbol t 

oc 
elK 

10 

20 

3D 

40 
151 

50 
161 

60 
171 

70 181 

80 191 

90 1101 

100 
1111 

OUTPUT 
Q 

H 
oc ..:1.;.:11 ____ -01 

L 

QO 
ClK 

Z 
10 ';';;;':---+---f 

20..;..(3..;.1 ___ +-1 

1231 
10 

1221 
20 

1211 
30 

3D ..;..(4..;..1 ___ +-1 

1201 
40 

(191 
50 

1181 
60 

1171 
40..:;(5:.:.1 ___ +-1 

70 
11S1 

80 
1151 

90 114 
100 50 ..;,IS-" ___ +-I 

r:::: tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and a: lEG Publication 617-12. 
V~ Pin numbers shown are for DW, JT', and NT packages. 60 ..;,17..:.1--' __ +--1 

70..;..18",,1 ___ +--1 

80 ..;..(9:.:.'---1--i 

90 ..:.ll.:..:0~1 __ -+--1 

100 ..:.(1.:.;1~' ----I 

Pin numbers shown are for OW, JT, and NT packages. 
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SN54ALS29822, SN74ALS29822 
10·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

• AlS29822 FUNCTION TABLE lEACH FLIP-FLOP) 

INPUTS OUTPUT 

OC ClK i) Q 

L i H L 

L i L H 
L L X 00 
H X X Z 

'ALS29822 logic symbol t 

li) (231 10 
2i) (22) 

20 

30 
(21) 

30 

40 
(201 

40 
50 

(19) 
50 

so (lS) so 
715 

(SI (17) 
70 

so (9) (lSI 
80 

90 
(101 (151 90 

lOiS 
(11) (141 100 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 

'ALS29822 logic diagram (positive logic) 

Oc "'(""1)'--___ -a 

20..:;(3::') ___ +-Q 

30 .:..14::') ___ +-Q 

40..:;IS::') ___ +-Q 

50 .:;IS:':) ___ +-Q 

SO ..:;(7;':') ___ +-Q 

70,,:;(S:':) ___ +-Q 

so ,;.(9:..:) ___ +-q 

90 (10) 

100..;.11.:.;1.;..) ----01 

Pin numbers shown are for OW, JT, and NT packages. 
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SN54ALS29821, SN54ALS29822, SN74ALS29821, SN74ALS29822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Voltage applied to a disabled 3-state output ..................................... , 5.5 V 
Input current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100 mA 
Output current .................................................. - 30 mA to 5 mA 
Operating free-air temperature range: SN54ALS29821, SN54ALS29822 ....... -55°e to 125°e 

SN74ALS29821, SN74ALS29822 ........... OOet070oe 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54ALS29821 SN74ALS29821 

SN54ALS29822 SN74ALS29822 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.7 0.8 V 

IOH HighMlevel output current -15 -24 mA 

IOL Low-level output currrent 32 48 mA 

tw Pulse duration, elK high or low ns 

tsu Setup time, data before eLKt ns 

th Hold time, data after eLKt ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54ALS29821 SN74ALS29821 

PARAMETER TEST CONDITIONSt SN54ALS29822 SN74ALS29822 UNIT 

MIN TYP* MAX MIN TYP* MAX 

VIK Vee = MIN, II = -18mA -1.2 -1.2 V 

Vee - MIN to MAX, IOH = -0.4 mA VCC- 2 VCC-2 

VOH Vee = MIN, IOH = -15 mA 2.4 3.3 V 

Vee = MIN, IOH = -24 mA 2.4 3.2 

VOL 
Vee - MIN, IOL - 32 mA 0.25 0.4 0.25 0.4 

Vee = MIN, 
V 

IOL = 48 mA 0.35 0.5 

IOZH Vee = MAX, Vo = 2.4 V 20 20 pA 

IOZL Vee - MAX, Vo = 0.4 V -20 -20 pA 

II Vee - MAX, VI - 5.5 V 0.1 0.1 mA 

IIH Vee - MAX, VI - 2.7 V 20 20 pA 

IlL Vee = MAX, VI = 0.4 V -0.1 -0.1 mA 

IOS§ Vee = MAX, Vo = 0 V -75 -250 -75 -250 mA 

Outputs high 

'ALS29821 Outputs low 

Vee = MAX 
Outputs disabled 48 48 

lee 
Outputs high 

mA 

'ALS29822 Outputs low 

Outputs disabled 48 48 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
*AII typical values are at Vee = 5 V, TA = 25°e. . 
§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

Additional information on these products can be obtained from the factory as it becomes available. 
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switching characteristics 

FROM TO 
PARAMETER 

(INPUT) (OUTPUTI 

tPLH 

tpHl 
ClK Any Q 

tpLH 

tpHl 

tpZH 

tpZL 
OC Any Q 

tpZH 

tpZL 

tpHZ 

tpLZ DC Any Q 
tpHZ 

tpLZ 

SN54ALS29821, SN54ALS29822, SN74ALS29821, SN74ALS29822 
10·BIT BUS INTERFACE FLIp· FLOPS WITH 3·STATE OUTPUTS 

Vcc - 5 V, Vce - MIN TO MAX, t 

TEST TA - 25°e TA - MIN TO MAXt 

eONOITIONS 'ALS29821 SN54ALS29821 SN74ALS29821 UNIT 

See Figure 1 'ALS29822 SN54AlS29822 SN74ALS29822 

MIN TYP MAX MIN MAX MIN MAX 

Cl = 300 pF 

ns 
6 

Cl = 50 pF 
7 

Cl = 300 pF 

ns 
12 

Cl = 50 pF 
11 

Cl = 50 pF 

ns 

Cl = 5 pF 
5 

6 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating co·nditians. 

Additional information on these products can be obtained from the factory as it becomes available. 
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SN54ALS29821, SN54ALS29822, SN74ALS29821, SN74ALS29822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST 
POINT VCC 

_~~~~~~.--orSl ~ RL I FROM OUTPUT ~ 

UNOER TEST 180 !l 

LOAD CIRCUIT 

ALL DIODES 
lN916 OR 
lN3064 

TIMING ./. 3 V 

INPUT ___ ..J.lJ"_1.:.5 ~ __ u _ 0 V 

.. tsu ....... th ..... 

~' -:----3V 
DATA 1.5 V 1.5 V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT .Ll .5 V \. ~5~- - 3 V 

~ I· OV 

tPLH~ ~tPHL 
IN-PHASE I " I i'-!i~ VOH 
OUTPUT I 1.5 V: e 

, I' VOL 
tpHL~ ~tpLH 

OUT-OF·PHASE \11.5 V ~ VOH 

OUTPUT • ,~"~ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

SWITCH POSITION TABLE 

TEST Sl S2 

tpLH Closed Closed 

tpHL Closed Closed 

tpZH Open Closed 

tpZL Closed Open 

tpHZ Closed Closed 

tpLZ Closed Closed 

HIGH-LEVEL ~- --3 V 
PULSE ---"""!"1.5 V 1.5 V~ 

:.-- tw --.l 0 V 

LOW-LEVEL 
PULSE 

:e-- tw ---: 3 V 
~1.5 V·1.5 v.v--
~---OV 

VOLTAGE WAVEFORMS 

OUTPUT 
CONTROL 

PULSE DURATIONS 

~1.5V ~3V 
~ s--Li~'~--OV 

tPZL-+I ~ I 
I I tpLZ -+I I+-
~

1---I-I---~4'5V 
WAVEFORM 1 I 15V ~I ~1.5V 
(See Note BI I' I __ *-

I -. VOL 

,~- ?~'t~l+-i LO.3 V I - - VOH 
WAVEFORM 2 -1 5 V 
(See Note BI 1.5 V - . 

0.3 V 
-------- ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE·STATE OUTPUTS 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, 20 = 500, tr :s; 2.5 ns, 
tf :s 2.5 ns, 

FIGURE 1 
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PRODUCT 
PREVIEW 

SN54AS29821, SN54AS29822, SN74AS29821, SN74AS29822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-ST ATE OUTPUTS 

• Designed to be Interchangeable with AMD 
AM29821 and AM29822 

• Ideal for Data Synchronization of Wider 
Data Paths 

• Provide Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Production 
Circuitry 

• Power-Up High Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit flip-flops feature three-state 
outputs designed specifically for driving highly
capacitive or relatively low-impedance loads. 
They are particularly suitable for implementing 
wider buffer registers, I/O ports, bidirectional bus 
drivers with parity, and working registers. 

The ten flip-flops are edge-triggered D-type flip
flops. On the positive transition of the clock the 
Q outputs on the' AS29821 will be true, and on 
the' AS29822 will be complementary, to the 
data input. 

A buffered output control input can be used to 
place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-im'pedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the 
internal operation of the flip-flops. Old data can 
be retained or new data can be entered while the 
outputs are in the high-impedance state. 

SN54AS29821 ... JT PACKAGE 
SN74AS29821 ... ow OR NT PACKAGE 

(TOP VIEW) 

VCC 
10 
20 
30 

40 40 
50 50 

60 

BO 80 
90 90 

100 100 
GNO ClK 

SN54AS29821 ... FK PACKAGE 
SN74AS29821 , • ' FN PACKAGE 

(TOP VIEW) 

~~Ig~~~~ 
4 3 2 1 282726 

30Q5 25 30 

40~6 24 40 
50 7 23 50 
NC • 22 NC 

60 • 21 60 
70 '0 20 70 

80 " 
,. 80 

12 13 14 151617 18 

OOO(J~OO 
cn~~Zd ~cn 

SN54AS29822 ... JT PACKAGE 
SN74AS29822 ... OW OR NT PACKAGE 

(TOP VIEW) 

GNO 

VCC 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 

SN54AS29822 , .. FK PACKAGE 
SN74AS29822 . ' , FN PACKAGE 

(TOP VIEW) 

~Ierg~~~~ 
4 3 2 1 282726 

3D 5 25 
40 6 24 
50 7 23 

NC • 22 

6]) 9 21 

70 '0 20 
80 " 

,. 
12131415161718 

~12~~d ~g 

NC - No internal connection 

30 
40 
50 
NC 
60 
70 
80 
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SN54AS29821, SN54AS29822, SN74AS29821, SN74AS29822 
10·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS , ' 

The SN54AS29821 and SN54AS29822 are characterized for operation over the full military temperature 
range of - 55°C to 125°C. The SN74AS29821 and SN74AS29822 are characterized for operation from' 
ooe to 70°C. 

'AS29821 FUNCTION TABLE (EACH FLlP·FlOP) 

INPUTS OUTPUT 

OC ClK 0 Q 

L 1 H H 
L 1 L L 

L L X 00 
H X X Z 

'AS29821 logic symbol t 

Dc 
ClK 

10 
(231 

10 

20 
(22) 

20 

30 
(4) (21) 

30 
40 

(5) (201 
40 

50 
(61 (19) 

50 
60 171 (181 

60 
70 181 (171 

70 
80 

(9) (16) 
80 

90 
(10) (151 

(11) (14 90 
100 100 

t This symbol is in accordance with ANSI/IEEE Std 91-1 984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 

'AS29821 logic diagram (positive logic) 

Dc .,:(.:,,:1) ____ 01 

20.:;13:':') ___ 1---1 

30 .:.(4::') ___ 1---1 

40 IS) 

50 ..:,16:.:' ___ 1---1 

60 .:;(7;':') ___ 1---1 

70 IS) 

80 ..:.19:,:' ___ 1---1 

90 .:1.;..:10;';") __ -I-~ 

100 .:I.:..,";.;,.' ___ -t 
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SN54AS29822. SN74AS29822 
10-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

'AS29822 FUNCTION TABLE (EACH FLIP-FLOP) 

INPUTS OUTPUT 

OC ClK 0 a 
L 1 H L 

L 1 L H 

L L X 00 

H X X Z 

'AS29822 logic symbol t 

10 
(23) 

10 

20 
(22) 

20 

30 
(21) 

30 

40 
(20) 

40 

50 
(19) 

50 
60 

(7) (18) so 
71) (8) (17) 

70 

80 
(9) (16) 

80 

90 
(10) (IS) 

90 

100 
(II) (14) 100 

tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 

'AS29822 logic diagram (positive logic) 

oc ..!(.!;1)~ ___ -d 

CLK 

20 (3) 

30 (4) 

40 (5) 

50 
(s) 

so 
(7) 

70 (8) 

_ (9) 
80 

90 
(10) 

100 
(II) 

II 
U) 

."!::: 
:::l 
(.) ... 
(3 
en « 
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C 
ca 
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PRODUCT 
PREVIEW 

SN54ALS29823. SN54ALS29824 
SN74ALS29823. SN74ALS29824 

9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 
02825. JANUARY 1986 

• Functionally Equivalent to AMD's AM29823 
and AM29824 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include both Plastic and 
Ceramic Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider 
buffer registers, I/O ports, bidirectional bus 
drivers, parity bus interfacing and working 
registers. 

With the clock enable (CLKEN) low, the nine D
type edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'ALS29823 has 
noninverting D inputs and the' ALS29824 has 
inverting D inputs. Taking the CLR input low 
causes the nine Q outputs to go low 
independently of the clock. 

A buffered output-control input (OC)can be used 
to place the nine outputs in either normal logic 
state (high or low level) or a high-impedance 
state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. The output control does 
not affect the internal operation of the flip-flops. 
Old data can be retained or new data can be 
entered while the outputs ~re in the high
impedance state. 

SN54ALS29823 ... JT PACKAGE 
SN74ALS29823 ... ow OR NT PACKAGE 

(TOP VIEW) 

3D 
4D 40 
5D 50 
6D 60 
7D 70 
aD 80 
9D 10 15 90 

ClR 11 
" 

ClKEN 
GND 12 13 ClK 

SN54ALS29823 ... FK PACKAGE 
SN74ALS29823 ... FN PACKAGE 

3D , 
40 6 

50 7 

NC 
60 
70 10 

80 11 

(TOP VIEW) 
U 

~9Ig~5'~~ 
4 32 1 282726 

" 24 

23 

22 

21 
20 

12131415 1617 18 

0/"'0 U ,",!Z a m....JZZ....JLJ.Jm 
UCI u:s 

U 

SN54ALS29824 ... JT PACKAGE 
SN74ALS29824 ... OW OR NT PACKAGE 

(TOP VIEW) 

oc VCC 
10 
20 
30 

45 40 
55 50 

60 
70 

85 80 
90 90 

ClKEN 
GNO ClK 

SN54ALS29824 ... FK PACKAGE 
SN74ALS29824 ... FN PACKAGE 

SO 11 

(TOP VIEW) 
U 

1~1~lg ~ 5'~ ~ 

4321282726 

121314151617 18 

101"'OU'"'IZ a m...Jzz...Jwcn 
Ut:) U:5 

U 

25 30 
24 4Q 

23 50 
22 

20 70 
19 80 

PRODUCT PREVIEW doc.mants contain information 
on products in the formative or design phase of 
development. Characteristic data anil other TEXAS • 
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SN54ALS29823, SN54ALS29824, SN74ALS29823, SN74ALS29824 
9·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 

The SN54AS' family is characterized for operation over the full military temperature range of - 55 °e to 
125°e. The SN74AS' family is characterized for operation from ooe to 70 oe. 

'AlS29823 FUNCTION TABLE 

INPUTS OUTPUT 

OC ClR CLKEN ClK 0 Q 

L L X X X L 

L H L t H H 

L H L t L L 

L H H X X Qo 
H X X X X Z 

, ALS29823 logic symbol t 

lC2 

(2) (23) 
10 (3) > V 10 

(22) 
20 20 (4) (21) 
30 3D (5) (20) 
40 40 16) (19) 
50 50 (7) (18) 
60 60 (8) (17) 
70 70 (9) 116) :g 110) 
80 

115) 
90 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12 

Pin numbers shown are for OW, JT, and NT packages. 

, AL$29823 logic diagram (positive logic) 

Oc ..l..!.! _________ ---q 

(23) 10 

20 13) (22) 20 

3D (4) (21) 30 

40 (5) (20) 40 

50 (6) (19) 50 

60 (7) (1S) 60 

70 ---=(.=,:S)_-+t--i (17) 70 

so (9) (16) SO 

90 (10) (15) 90 
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SN54ALS29824. SN74ALS29824 
9·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 

'ALS29B24 FUNCTION TABLE 

INPUTS OUTPUT 

OC CLR CLKEN CLK D a 
L L X X X L 

L H L t H L 

L H L t L H 

L H H X X Qo 
H X X X X Z 

• ALS29824 logic symbol t 

(231 
10 :> v 

(221 
20 

(211 
30 

(201 
40 

(191 
50 

(181 
60 

(171 
70 

(161 SO 
1151 90 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 

'ALS29824 logic diagram (positive logic) 

DC ~---------------------Q 
CLR 2..!...'-'-------d 

(23) 10 

(221 20 

(211 30 

(20) 40 

(19) 50 

(18) 60 

(17) 70 

(16) 80 

(15) 90 

II 
U) ... 
"S 
U .. 

c:s 
til 
<C 
"'C 
C 
ca 
til 
-I 
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SN54ALS29823, SN54ALS29824, SN74ALS29823, SN74ALS29824 
9·BIT BUS INTERFACE FLlP·FLOPS WITH :I. STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ......... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Voltage applied to a disabled 3·state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Input current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100 mA 
Output current .................................................. - 30 mA to 5 mA 
Operating free-air temperature range: SN54ALS29823, SN54ALS29824 . . . . . .. - 55°C to 125 DC 

SN74ALS29823, SN74ALS29824 ........... oDe to 70 De 
Storage temperature range ......................................... - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS29823 SN74ALS29823 

SN54ALS29824 SN74ALS29824 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.75 5 5.25 V 

VIH High-level input voltage 2 2 V 

Vil LowMlevel input voltage 0.7 0.8 V 

IOH High-level output current -15 -24 mA 

IOl Low-level output current 32 48 mA 

CIA low 
tw Pulse duration ns 

ClK high or low 

eLR inactive 

tsu 
Setup time 

Data ns 
before ClKi 

CLKEN hiah or low 

th Hold time, CLKEN or data after ClKi ns 

TA Operating free-air temperature -55 125 0 70 °c 

2-952 TEXAS ." 
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SN54ALS29823, SN54ALS29824, SN74ALS29823, SN74ALS29824 
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

SN54AlS29823 SN74AlS29823 
PARAMETER TEST CONDITIONSt SN54AlS29824 SN74AlS29824 

MIN Typt MAX MIN Typt MAX 
VIK Vee - MIN II - -18 mA -1.2 -1.2 

Vee ~ MIN to MAX, 10H ~ -0.4 mA Vcc- 2 Vcc- 2 

VOH Vee - MIN, IOH - 15 mA 2.4 3.3 

Vee - MIN, IOH - -24 mA 2.4 3.2 

VOL 
Vee - MIN, IOl ~ 32 mA 0.25 0.4 0.25 0.4 

Vee - MIN, IOl - 48 mA 0.35 0.5 

IOZH Vee - MAX, Vo - 2.4 V 20 20 

IOZl Vee - MAX, Vo - 0.4 V 20 20 

II Vee - MAX, VI - 5.5 V 0.1 0.1 

IIH Vee - MAX, VI - 2.7 V 20 20 

III Vee ~ MAX, VI ~ 0.4 V -0.1 -0.1 

10S§ Vee ~ MAX, Vo ~ 0 V -75 -250 -75 -250 

Outputs high 

'AlS29823 Outputs low 

lee Vee ~ MAX 
Outputs disabled 48 48 

Outputs high 

'AlS29824 Outputs low 

Outputs disabled 48 48 

t For conditions shown as MIN or MAX, use appropriate value specificed under recommended operating conditions. 
t All typical values are at Vee ~ 5 V, TA ~ 25 De. 
§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

Additional Information on these products can be obtained from the factory as it becomes available. 
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V 

V 

V 

/LA 

/LA 

mA 

/LA 

mA 

mA 

mA 
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SN54ALS29823. SN54ALS29824. SN74ALS29823. SN74ALS29824 
9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

$witching characteristics 

Vee - 5 V, Vee - MIN TO MAX, t 

FROM TO 
TE,ST TA - 25°C TA = MIN TO MAXt 

PARAMETER CONDITIONS 'ALS29823 SN54ALS29823 SN74ALS29823 
(INPUT) (OUTPUT) 

See Figure 1 'ALS29824 SN54ALS29824 SN74ALS29824 

MIN TYP MAX MIN MAX MIN MAX 

tPLH 
CL = 300 pF 

tpHL 
CLK Any Q 

tpLH 5.5 

tpHL 
CL = 50 pF 

6.5 

tpHL CLR Any Q CL = 50 pF 13 

tpZH 
CL = 300 pF 

tpZL 
OC Any Q 

tpZH 
CL = 50 pF 

12 

tpZL 11 

tpHZ 
CL = 50 pF 

tpLZ 
OC Any Q 

tpHZ 
CL = 5 pF 

5 

tpLZ 5.5 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

Additional information on these products can be obtained from the factory as it becomes available. 
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SN54ALS29823, SN54ALS29824, SN74ALS29823, SN74ALS29824 
9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST 
POINT VCC 

_-1 ........ .,..I-... -('f"S1/' RL I FROM OUTPUT ~ 

UNDER TEST 180 n 

LOAD CIRCUIT 

ALL DIODES 
1N916 OR 
1N3064 

TIMING ./. 3 V 

INPUT ___ --'4_1.:..5 ~ __ ---0 V 

... t.u.#-th~ 

~' -:----3V 
DUA 1.5V 1.5V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT .L1.5 V \.. ~~- - 3 V 

---fi I. OV 

tPLH~ ~tPHL 
IN-PHASE 1 " I i1-!i~ VOH 
OUTPUT· I 1.5V: e 

I I VOL 
tpHL~ ~tpLH 

\
1 ~VOH OUT-OF-PHASE 1.5 V 1.5 V 

OUTPUT • • -- VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

HIGH-LEVEL 
PULSE 

LOW-LEVEL 
PULSE 

SWITCH POSITION TABLE 

TEST S1 S2 

tpLH Closed Closed 

tpHL Closed Closed 

tpZH Open Closed 

tpZL Closed Open 

tpHZ Closed Closed 

tpLZ Closed Closed 

~3V 
:.-- tw ----.I 0 V 

~'. tw t: 3V 
, 1.5 V 1.5 V 

--- - 0 V 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

OUTPUT 
CONTROL ~

3V 

1.5 V 15 V ~ J---- OV 

tPZL"" ~ I : ~ "::_-1-'~ __ .m I I I 
WAVEFORM 1 I 1 5V ~I ~1 5V 
ISee Note BI I· I __ -t. 

I -. VOL .. ,...., F"'t~l+-i LO.3 V I - - VOH 
WAVEFORM 2 _ 1 5 V 
(See Note BI 1.5 V - . 

0.3 V 
-------- ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES. THREE-STATE OUTPUTS 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR :::; 10 MHz, Zo = 50 H, tr :5 2.5 ns, 
tf :S 2.5 ns. 

FIGURE 1 
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PRODUCT 
PREVIEW 

SN54AS29823. SN54AS29824. SN74AS29823. SN74AS29824 
9-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

• Designed to be Interchangeable with AMD 
AM29823 and AM29824 

• Ideal for Data Synchronization of Wider 
Data Paths 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include Plastic "Small 
Outline" Packages. Both Plastic and 
Ceramic Chip Carriers. and Standard Plastic 
and Ceramic 300-mil DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit flip-flops feature three-state outputs 
designed specifically for driving highly-capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider 
buffer registers, I/O ports, bidirectional bus 
drivers, parity bus interfacing and working 
registers. 

With the clock enable (CLKEN) low, the nine 0-
type edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'AS29823 has 
noninverting 0 inputs and the 'AS29824 has 
inverting "5 inputs. Taking the CLR input low 
causes the nine Q outpufs to go low 
independently of the clock. 

The buffered output-control input (OC) can be 
used to place the nine outputs in either a normal 
logic state (high or low levels) or a high
impedance state. In the high-impedance state, 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface or pull-up components. The output 
control does not affect the internal operation of 
the flip-flops. Old data can be retained or new 
data can be entered while the outputs are in the 
high-impedance state. 

02910. MAY 1986 

SN54AS29823 ... JT PACKAGE 
SN74AS29823 ... ow o. NT PACKAGE 

(TOP VIEWI 

5C VCC 
10 10 

20 
30 

40 40 
50 50 

60 
70 17 70 
80 16 80 
90 10 15 90 

ClR 11 I. ClKEN 
GND " 13 ClK 

SN54AS29823 ... FK PACKAGE 
SN74AS29823 ... FN PACKAGE 

(TOP VIEWI 
u 

~9Ig~~~~ 
4 3 2 1 2827 26 

25 

2' 
23 

22 

12131415 1617 18 

oltr oU "'12d m-JzZ....JwCl) 
u(!) u~ 

U 

20 

19 

SN54AS29824 ... JT PACKAGE 
SN74AS29824 ... ow or NT PACKAGE 

(TOP VIEWI 

5C VCC 
10 
20 

3D 30 
40 40 
50 50 

60 

80 
90 90 

ClR ClKEN 
GND ClK 

SN54AS29824 ... FK PACKAGE 
SN74AS29824 ... FN PACKAGE 

(TOP VIEWI 
U 

t~'9Ig ~ ~~ ~ 
4321282726 

3D 5 25 30 
24 40 

23 50 
22 NC 
21 60 
20 7Q 

19 SO 

40 
55 
NC 
65 

10 

121314151617 18 

IOltr 0 U "'12 d m...Jzz....Jwm 
Ut::l U:5 

U 

NC ~ No internal connection 
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SN54AS29823, SN54AS29824, SN74AS29823, SN74AS29824 
9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS' 

The SN54AS29823 and SN54AS29824 are characterized for operation over the full military temperature 
range of - 55 °e to 125 °e. The SN74AS29823 and SN74AS29824 are characterized for operation from 
ooe to 70 oe. 

FUNCTION TABLES 

'AS29823 'AS29824 

INPUTS OUTPUT INPUTS OUTPUT 
OC CLR CLKEN CLK 0 a OC CLR CLKEN CLK 0 a 
L L X X X L L L X X X L 

L H L 1 H H L H L 1 H L 

L H L 1 L L L H L 1 L H 

L H H X X 00 L H H X X 00 
H X X X X Z H X X X X Z 

l> r- 'AS29823 logic symbol t 
rJ) 

'AS29823 logic diagram (positive logic) 

I» 
:::s 
c. 
l> 
rJ) 

(") 
::::;i' 
(') 
C 
;+ 
til 

CLK lC2 

(2) (23) 
10 (3) I> v 10 

(22) 
20 20(4) 121) 
30 3D 15) 120) 
40 40 16) 119) 
50 50 (7) 118) 

60 (8) 60 
117) 

70 (9) 70 

:~ 110) 

1161 80 
1151 

90 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 

Dc ..",('-'1) __________ -<1 

20 (3) 

3D (4) 

40 (5) 

50 (6) 

60 (7) 

70(8) 

80 (9) 

90 (10) 
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SN54AS29824, SN74AS29824 
9·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 

'AS29824 logic symbol t 

ClK lC2 

I> V 
1231 10 
1221 20 
1211 30 
1201 40 
1191 50 
1181 60 
1171 70 
1161 80 
1151 90 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984'and 
IEC Publication 617-12, 

Pin numbers shown are for OW, JT, and NT packages. 

, AS29824 logic diagram (positive logic) 

oc~~-------------------d 

15 

25 
131 

,35 141 

45 
151 

55 161 

65 
171 

i5 
181 

80 
191 

90 1101 
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PRODUCT 
PREVIEW 

SN54ALS29825, SN54ALS29826 
SN74ALS29825, SN74ALS29826 

8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

• Functionally Equivalent to AMD's AM29825 
and AM29826 

• Improved IOH Specifications 

• Multiple Output Enables Allow Multiuser 
Control of the Interface 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Buffered Control Inputs to Reduce DC 
Loading Effect 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing multiuser 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

With the clock enable (CLKEN) low, the eight D
type edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The' ALS29825 has non
inverting D inputs and ·the 'ALS29826 has 
inverting is' inputs. Taking the CLR input low 
causes the eight Q outputs to go low 
independently of the clock. 

Multiuser buffered output-control inputs (OC1, 
OC2, and OC3) can be used to place the eight 
outputs in either a normal logic state (high or low 
level) or a high-impedance state. In the high
impe'dance state the outputs neither load nor 
drive the bus lines significantly. The high
impedance state and increased drive provide the 
capability to drive the bus lines in a bus
organized system without need for interface or 
pull-up components. The output controls do not' 
affect the internal operation of the flip-flops. Old 
data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state. 

D2829, JANUARY 1986 

SN54ALS29825 ... JT PACKAGE 
SN74ALS29825 ... ow OR NT PACKAGE 

(TOP VIEW) 

OC1 vcc 
OC2 OC3 

10 
20 

3D 30 
40 40 
50 50 
60 60 
70 70 
80 10 15 80 

ClR 11 ,. ClKEN 
GNO 12 13 ClK 

SN54ALS29825 ... FK PACKAGE 
SN74ALS29825 ... FN PACKAGE 

20 ~: 30 
40 g7 
NC gB 
50 g9 
60 glO 
70 PI1 

(TOP VIEW) 
N.- UM 

~Iglg ~ ;;'Ig ~ 
4321282726 

12131415161718 

01"'0 U '"'12 0 oo....lzz...Jwoo 
UC,9 u::J 

U 

25 20 

2' 30 
23 40 
22 NC 
21 50 
20 60 
19 70 

SN54ALS29826 ... JT PACKAGE 
SN74ALS29826 ... OW OR NT PACKAGE 

(TOP VIEW) 

VCC 
OC3 
10 

20 20 
30 30 

40 
50 

60 60 
70 70 
86 80 

ClKEN 
GNO ClK 

SN54ALS29826 ... FK PACKAGE 
SN74ALS29826 ... FN PACKAGE 

(TOP VIEW) 

4321282726 

20 5 25 20 
3D 6 2' 30 
40 23 40 
NC 22 NC 
50 9 21 50 
60 10 20 60 
70 11 19 70 

12131415161718 

0,"'OU'"'120 OOdi32d~CD 
U 

NC- No internal connection 

Copyright © 1986, Texas Instruments Incorporated 
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SN54ALS29825. SN54ALS29826 
SN74ALS29825. SN74ALS29826 
8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

The SN54'family is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74' family is characterized for operation from OOC to 70°C. . 

'ALS29825 FUNCTION TABLE 

INPUTS OUTPUT 

oc· CLR CLKEN CLK 0 
L L X X X 

L H L t H 

L H L t L 

L H H X X 

H X X X X 

~C' = H if any of OC1, OC2, or OC3 is high. 

~C' = L if all of OC1, OC2, and OC3 are low. 

a 
L 

H 

L 

00 
Z 

'ALS29825 logic diagram (positive logic) 

0c3 -="-----------' 
m-'c'-'-'----q 

CLKEN 

122) 10 

l> 
r- 'ALS29825 logic symbol t 
en 
Q) 
::::J 
Co 

l> en 
o 
::;' 
n c 
::+ 
(II 

Dcl 
Oc2 EN 
OC3 

CLR 

ClKEN 
ClK 

10 V 
(22) 10 

20 
(21) 20 

3D 
(5) (20) 30 

40 
16 (19) 

40 

50 
(7) 118) 50 

60 
(8) (17) 

60 
70 19) (16) 

70 
80 110) 115) 

80 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12 

Pin numbers shown are for DW, JT, and NT packages. 

20 (4) 

3D (5) 

40 (6) 

50 (7) 

60 (8) 

70 19) 

80 (10) 

Pin numbers are for OW, JT, and NT packages. 

2-962 TEXAS .. 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALl.AS. TEXAS 75265 

.E!I... 20 

(20) 30 

(19) 40 

(18) 50 

(17) 60 

116) 70 

(l5) 80 



SN54ALS29825. SN54ALS29826 
SN74ALS29825. SN74ALS29826 

8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

'ALS29826 FUNCTION TABLE 

INPUTS OUTPUT 

~C' CLR CLKEN CLK 0 

L L X X X 

L H L t H 

L H L t L 

L H H X X 

H X X X X 

OC' ~ H if any of OC 1, OC2, or OC3 is high. 

OC' ~ L if all of OC1, OC2, and OC3 are low. 

'ALS29826 logic symbol t 

DCl 

DC2 EN 
DC3 

etA 

CLKEN 
ClK 

10 V 
(22) 10 

25 
(21) 20 

3D 
(20) 30 

45 
(19) 40 

50 (18) 50 

60 (17) 60 

75 (16) 70 

85 (15) 80 

0 

L 

L 

H 

00 
Z 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 61 7 -1 2. 

Pin numbers are for OW, JT, and NT packages. 

'ALS29826 logic diagram (positive logic) 

Dei ..,1",1 ),.--_______ ----, 
oa ..,1:;:2)'""' _________ ~ 
0C3~1~23~) ________ ~ 

(22) 
10 

25_14_)_ ~20 

35 15) (20) 30 

45 
(6) (19) 40 

55 
171 (18)" 50 

65 
(8) (17) 60 

75 
(9) (16) 

70 

85 (10) (15) 80 

Pin numbers shown are for DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .......... _ ... _ . . . . . . . . . . . . . . . . . . . ........ _ . _ . 7 V 
Input voltage ... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Input current .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100 mA 
Output current ....................................... - 30 mA to 5 mA 
Operating free-air temperature range: 

SN54ALS29825, SN54ALS29826 . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 
SN74ALS29825, SN74ALS29826 ......... _ . . . . . . . . . . . . . . . . . .. .. DoC to 70°C 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 to 150°C 
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SN54ALS29825, SN54ALS29826 
SNi4ALS29825,SN74ALS29826 
8-.BIT BUS INTERFACE FLIP-FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS29825 
SN54ALS29826 

MIN NOM MAX 
Vcc Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

Vil Low-level input voltage 0.7 

IOH High-level output current -15 

IOL Low-level output current 32 

ClR low 

tw Pulse duration ClK high 

ClK low 

ClR inactive 

tsu Setup time before ClK! [Jata 

ClKEN high or low 

th Hold time, data after ClK! 
Data 

ClKEN 

TA Operating free-air temperature -55 125 

SN74ALS29825 
SN74ALS29826 UNIT 

MIN NOM MAX 
4.75 5 5.25 V 

2 V 

0.8 V 

-24 mA 

48 mA 

ns 

ns 

ns 

0 70 °e 

» electrical characteristics over recommended operating free-air temperature range (unless otherwise 
tn noted) 

(") 
::;' 
(") 
C 
;:; 
UI 

SN54ALS29825 SN74ALS29825 
PARAMETER TEST eONDITIONSt SN54ALS29826 SN74ALS29826 

MIN Typt MAX MIN Typt MAX 
VIK Vce = MIN, II = -18 mA - 1.2 -1.2 

Vce - MIN to MAX, IOH - -0.4 mA Vcc- 2 Vcc- 2 

VOH VCC = MIN, IOH = -15 mA 2.4 3.3 

Vce - MIN, IOH - -24 mA 2.4 3.2 

Vce - MIN, IOL - 32 mA 0.25 0.4 0.25 0.4 
VOL 

Vce = MIN, IOl = 48 mA 0.35 0.5 

IOZH Vce - MAX, Vo - 2.4 V 20 20 

IOZl Vee = MAX, Vo - 0.4 V -20 -20 

II Vcc = MAX, VI = 5.5 V 0.1 0.1 

IIH Vce = MAX, VI = 2.7 V 20 20 

III Vec- MAX, VI - 0.4 V -0.1 -0.1 

IOS§ Vee = MAX, Vo = 0 V -7.5 -250 -75 -250 

Outputs high 

'AlS29825 Outputs low 

Icc 
Outputs disabled 48 48 

Vec = MAX 
Outputs high 

'ALS29826 Outputs low 

Outputs disabled 48 48 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tAli typical values are at VCC = 5 V, TA = 25°C. . 
§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

Additional information on these products can be obtained from the factory as it becomes available. 

2-964 TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655012. DALL.AS, TEXAS 75265 

UNIT 

V 

V 

V 

~A 

~A 

mA 

~A 

mA 

mA 

mA 



switching characteristics 

FROM TO 
PARAMETER 

(INPUT) (OUTPUTI 

tpLH 

tpHl 
ClK Any Q 

tplH 

tpHL 

tpHl ern Any Q 

tpZH 

tpZL 
OC Any Q 

tpZH 

tpZL 

tpHZ 

tplZ 
OC Any Q 

tpHZ 

tpLZ 

SN54ALS29825, SN54ALS29826 
SN74ALS29825, SN74ALS29826 

8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

Vcc - 5 V, Vcc ~ MIN TO MAX, t 

TEST TA = 25°C TA - MIN TO MAXt 

CONDITIONS 'ALS29825 SN54ALS29825 SN74ALS29825 UNIT 

See Figure 1 'ALS29826 SN54ALS29826 SN74ALS29826 

MIN TYP MAX MIN MAX MIN MAX 

Cl = 300 pF 

ns 

Cl = 50 pF 
6 

7 

Cl = 50 pF 13 ns 

CL = 300 pF 

ns 

Cl = 50 pF 
12 

11 

CL = 50 pF 

ns 

Cl = 5 pF 
5 

6 

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

Additional information on these products can be obtained from the factory as it becomes available. 
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SN54ALS29825. SN54ALS29826 
SN74ALS29825. SN74ALS29826 
8·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST 
POINT VCC 

_--. ........ -i4 .... -<-rSl 
/ RL I FROM OUTPUT ~ 

UNDER TEST 180!l 

SWITCH POSITION TABLE 

TEST Sl S2 

LOAD CIRCUIT 

ALL DIODES 
lN916 OR 
lN3064 

TIMING .L 3V 
INPUT ___ ~4_1~ ~ _____ 0 V 

.. tsu ....... t h .... 

~' -:----3V 
DATA 1.5 V 1.5 V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT $1.5 V \~~--3V 
--It ,. OV 

tPLH-f..---.! ~ tpHL 

IN· PHASE I /' I i1~~~ VOH 
OUTPUT I 1.5 V : ~ 

, I VOL 
tpHL~ ~tpLH 

\
1 ~VOH OUT·OF.PHASE 1.5 V 1.5 V 

OUTPUT . . VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe arid jig capacitance. 

tpLH Closed Closed 

tPHL Closed Closed 

tpZH Open Closed 

tPZL Closed Open 

tpHZ Closed Closed 

tPLZ Closed Closed 

HIGH.LEVEL ~ - --3 V 
PULSE ----./fl.5V 1.5V,,----

:..- tw-....l OV 

:e-- tw ---, 3 V 
LOW·LEVEL ~1.5V ",.5V..v--
PULSE ~---OV 

VOLTAGE WAVEFORMS 
PULSE DURA nONS 

OUTPUT ~.5V ~.5V 3V 
CONTROL I ,. 

I -----OV 

tPZL~ j4- I 

WA"'''. , ! ~~-~~t l~ -- :~:: ~ 
(See Note BI . I , __ i. 

I -. VOL 
tpZH-+I !+-;:PHZ-.! 14- LO.3 V 

~' ~-i-VOH 
WAVEFORM 2 "5V ~1.5V 
(See Note B) . 0.3 V 

-------- ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES. THREE·STATE OUTPUTS 

S. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control: 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, 
tf S 2.5 ns. 

FIGURE 1 
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PRODUCT 
PREVIEW 

SN54AS29825, SN54AS29826, SN74AS29825, SN74AS29826 
8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

• Designed to be Interchangeable with AMD's 
AM29825 and AM29826 

• Improved IOH Specifications 

• Multiple Output Enables Allow Multiuser 
Control of the Interface 

• Outputs Have Undershoot Production 
Circuitry 

• Power·Up High Impedance State 

• Package Options Include Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly-capacitive 
or relatively low-impedance loads, They are 
particularly suitable for implementing multiuser 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

With the clock enable (CLKEN) low, the eight D
type edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs, The 'AS29825 has 
noninverting D inputs and the' AS29826 has 
inverting D inputs. Taking the CLR input low 
causes the eight Q outputs to go low 
independently of the clock. 

The buffered output-control inputs (OC1, OC2, 
and OC3) can be used to place the eight outputs 
in either a normal logic state (high or low levels) 
or a high-impedance state, In the high
impedance state, the outputs neither load nor 
drive the bus lines significantly, The high
impedance state and increased drive provide the 
capability to drive the bus lines in a bus
organized system without need for interface or 
pull-up components. The output controls do not 
affect the internal operation of the flip-flops, Old 
data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state, 

D2825, MAY 1986 

SN54AS29825 ' , , JT PACKAGE 
SN74AS29825 , , , DW OR NT PACKAGE 

(TOP VIEW) 

OCl VCC 
Oc2 OC3 

10 

30 
4Q 

5D 

60 
70 70 

80 80 
CLKEN 

SN54AS29825 , ' , FK PACKAGE 
SN74AS29825 ' , , FN PACKAGE 

(TOP VIEW) 

20 5 
3D 6 
40 7 
NC 
50 
60 10 
7D 11 

010: 0 U ;,! 12 a oo---.lzz...JL.Uro 
u~ u~ 

u 

SN54AS29826 ' , , JT PACKAGE 
SN74AS29826 , , , DW OR NT PACKAGE 

(TOP VIEW) 

40 6 ,. 40 
55 7 

" 
50 

65 " 60 
70 16 70 
85 10 15 80 

CLR " CLKEN 

GNO " 13 CLK 

SN54AS29826, ,FK PACKAGE 
SN74AS29826 . , , FN PACKAGE 

(TOP VIEW) 

4 3 2 1 28 2726 

12131415161718 

ro...Jzz.Ju;oo 1010: 0 u::'::12 0 
Ut;) u~ 

u 

NC No internal connection 

Copyright ©" 1986, Texas Instruments Incorporated 

II 
II) 

.~ 
~ 
CJ .: 

U 
en 
<C 
"C 
c: 
«l 

en 
.....I 
<C 

PRODUCT PREVIEW documents contain information 
on products in the formative or design phase of 
development. Characteristic data and other 
specifications are design goals. Texas Instruments 
reserves the right to change or discontinue these 
products without notice. 
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SN54AS29825. SN54AS29826. SN74AS29825. SN74AS29826 
8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

The SN54AS29825 and SN54AS29826 are characterized for operation over the full military temperature 
range of - 55°C to 125°C. The SN74AS29825 and SN74AS29826 are characterized for operation from 
O°C to 70°C. 

FUNCTION TABLES 

, 'AS29B25 

INPUTS OUTPUT 

OC' ClR ClKEN ClK 0 0 
l L X X X L 

L H L ! H H 

L H L ! L L 

L H H X X 00 
H X X X X Z 

~C' ~ H if any of OC1, OC2, or OC3 is high, 
~C' ~ L if all of OC1, OC2, and OC3 are low, 

OC· 

L 

L 

L 

L 

H 

'AS29826 

INPUTS OUTPUT 

ClR ClKEN CLK 0 0 
L X X X L 

H L ! H L 

H L ! L H 

H H X X 00 
X X X X Z 

'AS29825 logic symbol t 'AS29825 logic diagram (positive logic) 

OCl 

Oc2 EN 
Oc3 

ClR 

CLKEN 
1131 

ClK lC2 

(31 1221 
10 2D [> 'OJ 10 

141 1211 20 2D 

3D 
151 1201 30 

4D 
161 1191 40 

5D 
171 1181 

50 

6D 181 1171 
60 

7D 191 1161 
70 

8D 1101 1151 
80 

t This symbol is in accordance with ANSI/IEEE Std 91 -1984 and 
IEC Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages.' 

OCl 
(ll 

0C2 121 
(23) 

OC3 

ClR 

ClKEN 

2D 141 

3D 151 

5D 171 

6D (81 

7D 191 

8D ....;1_10--'-1 __ --1 

(221 10 

(211 20 

(20) 30 

(19) 40 

1181 50 

1171 60 

1161 70 

(151 80 
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SN54AS29826, SN74AS29826 
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3·STATE OUTPUTS 

• AS29826 logic symbol t . AS29826 logic diagram (positive logic) 

OCl 
OC2 EN 
OC3 
ClR 

ClKEN 
elK 

40 

55 

60 

75 

80 

Q (221 10 

(211 20 

(201 30 

(191 40 

(181 50 

(171 60 

(161 70 

(151 80 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 

Oci 
0C2 
0c3 
ClR 

ClKEN 

(11 
(21 

~ (23) 

20 
(41 

35 (51 

40 
(61 

50 
(71 

60 
(81 

70 
(91 

80 (101 

(221 
10 

(211 
20 

(201 
30 

(191 40 

1181 50 

(171 60 

(16) 
70 

(151 
80 
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SN74ALS29827, SN74ALS29828 
10·BIT BUFFERS AND BUS DRIVERS WITH 3·STATE OUTPUTS 

• Functionally Equivalent to AM29827 and 
AM29828 

• 3·State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P·N-P Inputs Reduce D-C Loading 

• Data Flow-Thru Pinout (All Inputs on 
Opposite Side from Outputs) 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Plastic Chip Carriers, 
and Standard Plastic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit buffers and bus drivers provide 
high-performance bus interface for wide data 
paths or busses carrying parity. 

The three-state control gate is a 2-input NOR 
such that if either G1 or G2 is high, all ten 

_ outputs are in the high-impedance state, 

The SN74ALS29827 provides true data and the 
SN74ALS29828 provides inverted data at the 
outputs, 

The SN74' family is characterized for operation 
from ooe to lOoe, 

D2912, JANUARY 1986-REVISED MAY 1986 

OW OR NT PACKAGE 

(TOP VIEW) 

G1 vcc 
A1 Y1 
A2 Y2 
A3 Y3 
A4 Y4 
A5 Y5 
A6 Y6 
A7 Y7 
AB YB 
A9 Y9 

A10 Y10 
GND 

FN PACKAGE 

(TOP VIEW) 

U 

G2 

N..- ..... U u ..... C'\I 
« « Je!) Z > >- >-

4 3 2 1 2827 26 

A3 25 

A4 6 24 

A5 23 

NC n 
9 21 

A7 10 M 
11 

12131415 161718 

CllOOUNOCll 
« ~ Z Z Je!) ~ >-

«e!) >-

19 

Copyright © 1986, Texas Instruments Incorporated 
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PRODUCTION DATA documents contain information 
current as of publication date. Products conform to 
specifications per the terms of Texas Instruments 
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SN74ALS29827, SN74ALS29828 
10·BI1 BUFFERS AND BUS DRIVERS WITH 3·STATE OUTPUTS 

logic symbols t 
'ALS29827. 

Al (21 (231 VI Al (21 
A2 (31 (221 V2 A2 (31 
A3 (41 (211 V3 A3 14) 
A4 (5) (20) V4 A4 15 ) 
A5 (61 (19) V5 A5 (61 

II 
» 

A6 (7) (lSI V6 A6 (71 

A7 (S) (111 V7 A7 (S) 
AS (91 (16) V8 A8 (9) 

A9 (10) (151 V9 A9 (101 

Al0 (II) (14) Vl0 Al0 (Ill 

r- tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEe Publication 617-12. en 
m 
::J 
Co 

» en 
n 
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logic diagrams (positive logic) 

'ALS29827 

61 (11 

62 (131 

Al (21 

A2 (3) 

A3 (4) 

A4 (5) 

AS (SI 

AS 
(7) 

A7 (8) 

A8 (9) 

A9 (101 

Al0 (111 

Gl (11 

G2 (131 

(23) Vl Al (2) 

(22) V2 A2 (3) 

(21) V3 A3 (41 

(20) V4 A4 (5) 

(19) V5 AS (SI 

(18) VS AS (7) 

(17) 
V7 

A7 (8) 

(lS) 
V8 A8 (91 

(15) V9 A9 (10) 

(141 Vl0 Al0 (111 

Pin numbers shown are OW and NT packages. 
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(231 VI 

(221 V2 
(21) Y3 

(201 V. 

(19) V5 

lIS) V6 

(171 V7 

(161 V8 

1151 V9 

1141 Vl0 
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(21) V3 

(20) V4 

(191 V5 

(18) VS 

(17) V7 

(lSI V8 

(lSI V9 

(141 Vl0 



SN74ALS29827, SN74ALS29828 
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . .. .......... OOC to 70 0 e 
Storage temperature range ................................... - 65 °e to 150 °e 

recommended operating conditions 

MIN NOM MAX UNIT 

vee Supply voltage 4.75 5 5.25 V 

VIH High-level input voltage 2 V 

Vil Low-level input voltage O.B V 

IOH High-level output current 24 mA 

IOl Low-level output current 4B mA 

TA Operating free-air temperature 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK Vce - 4.75 V, II - -18 mA -1.2 V 

Vee - 4.75 V, IOH - 15 mA 2.4 
VOH V 

Vee - 4.75 V, 10H - -24 mA 2 

Val Vee = 4.75 V, 10l = 48 mA 0.35 0.5 V 

10ZH Vee - 5.25 V, Va - 2.4 V 20 ~A 

10Zl Vee - 5.25 V, va - 0.4 V -20 "A 
II Vee - 5.25 V, VI = 5.5 V 0.1 mA 

IIH Vee = 5.25 V, VI = 2.7 V 20 "A 
III Vee - 5.25 V, VI - 0.4 V -0.1 mA 

lOS; Vee = 5.25 V, Va = 0 V -75 -250 mA 

I 'AlS29B27 Vee - 5.25 V 25 40 
lee I 'AlS29B28 

mA 
Vee - 5.25 V 25 40 

t All typical values are at Vee = 5 V, TA = 25°e. 
t Not more than one output should be shorted at a time and duration of the short circuit should n~t exceed one second. 
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SN74ALS29827, SN74ALS29828 
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 

SN74ALS29827 switching characteristics 

l> 
ren 

PARAMETER 

tpLH 

tpHL 

tpLH 

tPHL 

tpZH 

tpZL 

tpZH 

. tpZL 

tpHZ 

tpLZ 

tpHZ 

tpLZ 

FROM TO 

(INPUT) (OUTPUT) 

A V 

G y 

G y 

TEST Vec = 5 V. 
CONDITIONS TA = 25°C 

See Figure 1 MIN TVP 

CL = 300 pF 
7.5 

11 

CL = 50 pF 
3.5 

6.5 

13 
CL = 300 pF 

16 

CL = 50 pF 
6.5 

9.5 

CL = 50 pF 
10 

4 

CL = 5 pF 
4.5 

4.5 

! SN74ALS29828 switching characteristics 
C. 

l> en PARAMETER 

n ... 
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c 
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tpLH 

tpHL 

tpLH 

tpHL 

tpZH 

tpZL 

tpZH 

tpZL 

tpHZ 

tpLZ 

tPHZ 

tpLZ 

FROM TO 

(INPUT) (OUTPUT) 

A Y 

G y 

G y 

TEST Vee = 5 V. 
CONDITIONS TA - 25°C 

See Figure 1 MIN TVP 

CL = 300 pF 
7.3 

8.5 

CL = 50 pF 
4 

3 

CL = 300 pF 
13 

16 

CL = 50 pF 
6.5 

9.5 

CL = 50 pF 
10 

4· 

CL = 5 pF 
4.5 

4.5 
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MAX 

11 

16 

6 

8 

17 

21 

12 

12 

16 

9 

8 

8 

MAX 

10 

12.9 

5.2 

5.9 

17 

21 

12 

12 

16 

9 

8 

8 

Vee - 4.75 V to 5.25 V. 
TA - ooe to 70°C UNIT 

MIN MAX 

15 

18 

8 
ns 

10 

.20 

23 

15 
ns 

15 

17 

12 

9 
ns 

9 

Vee - 4.75 V to 5.25 V. 
TA = ooe to 70°C UNIT 

MIN MAX 

14 

14 

7 
ns 

7.5 

20 

23 
ns 

15 

15 

17 

12 

9 
ns 

9 



SN74ALS29827. SN74ALS29828 
10-BIT BUFFERS AND BUS DRIVERS WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST 
POINT VCC 

_-iHlHlI--.. --. ... -<r
S 1 

'" RL I FROM OUTPUT ~ 

UNDER TEST 180!l 

LOAD CIRCUIT 

ALL DIODES 
lN916 OR 
lN3064 

TIMING ./. 3 V 

INPUT ______ /:_1.:.5:' _____ 0 V 

... tsu...,...th ..... 

~: -:----3V 
DATA 1.5 V 1.5 V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT J'.5V \~5~--3V 
: I 0 V 

tPLH~ ~tPHL 
IN-PHASE I I' : il-!i~ VOH 
OUTPUT I .'.5 V I e 

, I VOL 
tpHL ~ I+---*-tpLH 

OUT-OF-PHASE \1,.5 V ~ VOH 

OUTPUT • T'.;.."'~ VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

SWITCH POSITION TABLE 

TEST SI S2 

tPLH Closed Closed 

tpHL Closed Closed 

tpZH Open Closed 

tpZL Closed Open 

tpHZ Closed Closed 

tpLZ Closed Closed 

HIGH-LEVEL ~----3V 
PULSE , 1.5 V '.5 V , 

I ,OV _'w_ 
LOW·LEVEL 
PULSE 

~ tw -----: 3 V 
~1.5V '.5V~ 
~---OV 

VOLTAGE WAVEFORMS 

OUTPUT 
CONTROL 

PULSE DURATIONS 

~r-
3V 

15 V 1.5 V 

: J---- ov 
tpZL-+I ~ I 

I I tPLZ --.: ~ 

~
1---11---~4.5V 

WAVEFORM 1 I ~I ~ 1.5 V 
(See Note B) I 1 5 V I __ i. 

I --~ VOL 

,~ ..... ?~'t~l+i LO.5 V I - - VOH 
WAVEFORM 2 _, 5 V 
(See Note B) , .5 V - . 

0.5 V 
-------- ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES. THREE· STATE OUTPUTS 

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR :s; 10 MHz, 20 := 50 fl, tr s: 2.5 ns, 
!f ...::; 2.5 ns. 

FIGURE 1 
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PRODUCT 
PREVIEW 

SN54AS29841. SN54AS29842, SN74AS29841, SN74AS29842 
10-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 

• Designed to be Interchangeable with AMD 
AM29841 and AM29842 

• Bus-Structured Pinout 

• Provide Extra Bus-Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to 
Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These 1 O-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The ten latches are transparent O-type. The 
'AS29841 has noninverting data (01 inputs. The 
'AS29842 has inverting D inputs. 

A buffered output control (OCI input can be used 
to place the ten outputs in either a normal logic 
state (high or low levelsl or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OCI does not affect the 
internal operation of the latches. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN54AS29841 and SN54AS29842 are 
characterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN74AS29841 and SN74AS29842 are 
characterized for operation from 0 °C to 70°C. 

D2910. MAY 1986 

SN54AS29841 ... JT PACKAGE 
SN74AS29841 ... OW OR NT PACKAGE 

(TOP VIEW) 

5C Vee 
10 
20 

3D 30 
4D 40 

50 
60 

7D 70 
8D 80 
9D 90 

100 

SN54AS29841. . FK PACKAGE 
SN74AS29841 ... FN PACKAGE 

(TOP VIEW) 

3D 
4D 
5D 
NC 

10 

u 
~ 91;s ~ ~~ ~ 
4 3 2 1 28 2726 

12131415161718 

ooouuaa 
(1)022 00'1 
~'" ~ 

25 30 

2' 40 
23 50 
22 

70 

80 

SN54AS29842 ... JT PACKAGE 
SN74AS29842 ... OW OR NT PACKAGE 

(TOP VIEW) 

75 
85 
95 

lOiS 
GND 

vee 
10 
20 
30 
40 

50 
60 
70 
80 
90 
100 

SN54AS29842 ... FK PACKAGE 
SN74AS29842 ... FN PACKAGE 

(TOP VIEW) 
u 

1~191g ~ ~~ ~ 

4 3 2 1 28 2726 

12131415161718 

10100(.)UOO 
OlOZZ 001 
~'" ~ 

25 30 
24 40 

23 50 
22 NC 

21 60 
20 70 
19 80 

NC .. - No internal connection 

Copyright 1986, Texas Instruments Incorporated 
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SN54AS29841, SN54AS29842, SN74AS29841, SN74AS29842 
10-BIT BUS INTERFACE OoTYPE LATCHES WITH 3-STATE OUTPUTS 

FUNCTION TABLES 

'AS29B4l 'AS29B42 

INPUTS OUTPUT INPUTS 

OC C 0 a OC C D 

L H H H L H H 

L H L L L H L 

L L X 00 L L X 

H X X Z H X X 

OUTPUT 

a 
L 

H 

00 
Z 

lB'AS29~ 
logic symbol t 'AS29841 logic diagram (positive logic) 

Dc ..;.(I.:.:I _______ ~ 

C 

l> lD 
(231 

10 
(31 (221 (21 r- 2D 20 10 

en 3D 
(41 (211 

30 

I» 4D 
(51 (201 

40 
:::I (61 (191 

50 (3) 
c.. 5D 2D m (1BI 

l> 6D 60 

7D 
(BI (171 

70 en (91 (161 
BO (41 BD 3D (') 

9D 
(101 (15) 

90 
:::;' 

10D 
(111 (141 

100 n 
r:: (51 

;:;' tThis symbol is in accordance with ANSI/IEEE Std 91-19B4 and 
4D 

CII IEC Publication 617-12, 
Pin nI.,.Imbers shown are for OW, JT, and NT packages. 

(61 
50 

6D 
m 

70 
(BI 

BO 
(91 

90 
(101 

10D 
(111 
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SN54AS29841, SN54AS29842, SN74AS29841, SN74AS-29842 
10·BIT BUS INTERFACE D·TVPE LATCHES WITH 3·STATE OUTPUTS 

'AS29842 logic symbol t 

Oc 
c 

10 
(23) 

la 

20 
(22) 

2a 

3D 
(21) 

3a 

40 
(20) 

4a 

50 
(19) 

5a 

60 
I1S) 

6a 

70 
(17) 

7a 

SO 
(16) 

sa 

90 
(15) 

9a 

100 
(14) 

loa 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 
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PRODUCT 
PREVIEW 

SN54AS29843, SN54AS29844, SN74AS29843, SN74AS29844 
9·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

• Designed to be Interchangeable with AMD 
AM29843 and AM29844 

• Bus-Structured Pinout 

• Provide Extra Bus-Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to 
Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These 9-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers, 

The nine latches are transparent D-type, The 
'AS29843 has noninverting data (D) inputs. The 
'AS29844 has inverting D inputs. 

A buffered output control (OC) input can be used 
to place the nine outputs in either a normal logic 
state (high or law levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the 
internal operation of the latches. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN54AS29843 and SN54AS29844 are 
characterized for operation over the full military 
temperature range of -55°C to 125 °C. The 
SN74AS29843 and SN74AS29844 are 
characterized for operation from OOC to 70°C. 

02910, MAY 1986 

,SN54AS29843 , ' , JT PACKAGE 
SN74AS29843 , .. ow OR NT PACKAGE 

(TOP VIEW) 

VCC 
10 
20 

3D 30 
40 
50 
6Q 

t7 70 
80 I. 80 
90 10 

" 
90 

CLR 11 " 
PRE 

GNO " 13 C 

SN54AS29843 . , . FK PACKAGE 
SN74AS29843 ... FN PACKAGE 

(TOP VIEW) 

• 32 1 282726 

3D • 2 • 30 
40 • 2' 40 

50 23 50 
NC " NC 

60 21 60 
70 10 20 70 
80 11 19180 

121314151617'18 

SN54AS29844 ... JT PACKAGE 
SN74AS29844 ... OW or NT PACKAGE 

(TOP VIEW) 

45 40 
55 50 

60 
75 
SO so 
90 90 

a:R PRE 
GNO C 

SN54AS29844 ... FK PACKAGE 
SN74AS29844 ... FN PACKAGE 

3D ~5 
4~ ~6 
50 7 

NC 8 
6D 9 

70 10 

aD l' 

(TOP VIEW) 
u 

1~'9Ig ~ ~~ ~ 
4 3 2 1 282726 

12131415161718 

25 30 
24 4Q 

23 50 
22[ NC 
21[ 60 
20[ 70 
19[ so 

NC No internal connection 

Copyright © , 986, Texas Instruments Incorporated 
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SN54AS29843. SN54AS29844. SN74AS29843. SN74AS29844 
9-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 

FUNCTION TABLES 

'AS29843 'AS29844 

INPUTS OUTPUT INPUTS 

PRE CLR OC C 0 Q PRE CLR OC C 

L X L X X H L X L X 

H L L X X L H L L X 

H H L H L L H H L H 

H H L H H H H H L H 

H H L L X 00 H H L L 

X X H X X Z X X H X 

OUTPUT 

0 Q 

X H 

X L 

L H 

H L 

X 00 
X Z 

• 'AS29843 logic symbol t 'AS29843 logic diagram (positive logic) 

» .
tn 
I» 
::l 
C. 

» rn 
(") 
:::;' 
(') 
c:: 
;+ 
(I) 

10 (2) 

20 (3) 

3D (4) 

40 (5) 

50 (6) 

60 (7) 

70 (8) 

80 (9) 

90 (10) 

(23)lQ 

(22) 2Q 

(21) 3Q 

(20)4Q 

(19) 5Q 

(18) 6Q 

(17) 7Q 

(16) 8Q 

(15) 9Q 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for DW, JT, and NT packages. 

oc-c(I'-C) ___ <O_------, 

PRE (141 

10 (2) 

20 (31 

30 (41 

40 (5) 

50 (61 

60 (71 

70 (81 

80 (9) 

90 (10) 
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SN54AS29844, SN74AS29844 
9-BIT BUS INTERFACE O-TYPE LATCHES WITH 3-STAH OUTPUTS 

'AS29844 logic symbol t 

(231 10 

(221 20 

(211 30 

1201 40 

1191 50 

(181 60 

(171 70 

1161 80 

(151 90 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

Pin numbers shown are for OW, JT, and NT packages. 

'AS29844 logic diagram (positive logic) 

(231 10 

Cl 
20 (31 10 

R 

30 (41 (211 30 

40 (51 (201 40 

50 (61 (191 50 

60 (7) 1181 60 

70 18 (171 70 

80 (91 (161 80 

90 (101 

fI 
fI) 
.~ 
:::l 
CJ .= 

(.) 

tn 
<C 
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CO 
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PRODUCT 
PREVIEW 

SN54AS29845. SN54AS29846. SN74AS29845. SN74AS29846 
8·BIT BUS INTERFACE D·TVPE LATCHES WITH 3·STATE OUTPUTS 

• Designed to be Interchangeable with AMD 
AM29845 and AM29846 

• Bus-Structured Pinout 

• Provides Extra Bus-Driving latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
loading 

• Power-Up High·lmpedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These B-bit latches feature three-state outputs 
designed specifically for driving highly-capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches are transparent D-type, The 
'AS29B45 has noninverting data (D) inputs, The 
'AS29846 has inverting "5 inputs. Since CLR and 
PRE are independent of the clock, taking the CLR 
input low will cause the eight Q outputs to go 
low. Taking the PRE input low will cause the 
eight Q outputs to go high. When both PRE and 
CLR are taken low, the outputs will follow the 
preset condition, 

The buffered output controls input (OC 1, OC2, 
and OC3) can be used to place the eight outputs 
in either a normal logic state (hi-gh or low levels) 
or a high-impedance state, In the high
impedance state, the outputs neither load nor 
drive the bus lines significantly. The high
impedance state and increased drive provide the 
capability to drive the bus lines in a bus
organized system without need for interface or 
pull-up components. The output controls do not 
affect the internal operation of the latches, Old 
data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state, 

02910, MAY, 1986 

SN54AS29845 ... JT PACKAGE 
SN74AS29845 ... OW OR NT PACKAGE 

(TOP VIEW) 

OCI vcc 
OC2 OC3 

10 3 lQ 

2D 20 

3D 30 
40 
50 

6D 60 
70 70 
8D 80 

PAE 

GND C 

SN54AS29845 ... FK PACKAGE 
SN74AS29845 .. , FN PACKAGE 

(TOP VIEW) 

• 3 2 1 282726 

2D ~5 25 20 

30 ~6 2' 30 

40 ~7 23 40 
NC ~8 22 NC 
5D g9 21 50 

6D glO 20 60 

7D p" 19 70 

121314 1S 161718 

SN54AS29846 , , ' JT PACKAGE 
SN74AS29846 , . , OW OR NT PACKAGE 

(TOP VIEW) 

75 
80 

CLA 

GND 

Vcc 
OC3 
10 
20 

30 
40 
50 
60 
70 
80 
PRE 

C 

SN54AS29846 , , , FK, PACKAGE 
SN74AS29846" , , FN PACKAGE 

(TOP VIEW) 
N.- UM 

'S'lglg!;i ;;'Ig S' 

25 5 

3D 6 

45 
NC 
55 9 
65 10 
70 11 

• 3 2 , 282726 

12 131415161718 

NC ~ No internal connection. 

25~ 2Q 

24~ 30 
23 40 

22 NC 

21 50 
20[ 60 

19 70 
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SN54AS29845. SN54AS29846. SN74AS29845. SN74AS29846 
8-BIT INTERFACE OoTYPE LATCHES WITH 3-STATE OUTPUTS 

The SN54AS29845 and SN54AS29846 are characterized for operation over the full military temperature 
range of - 55 ce to 125 cC. The SN74AS29845 and SN74AS29846 are characterized for operation from 
oce to 70 cC. 

FUNCTION TABLES 

INPUTS OUTPUT INPUTS 

PRE CLR OCl OC2 OC3 C 0 0 PRE CLR OC1 OC2 OC3 

L H L L L X X H L H L L L 

H L L L L X X L H L L L L 

L L L L L X X H L L L L L 

H H L L L H L L H H L L L 

H H L L L H H H H H L L L 

H H L L L L X 00 H H L L L 

X X X X H X X Z X X X X H 

x x X H X X X Z x x X H X 

x X H X X X X Z x X H X X 

logic symbols t 

·AS29845 ·AS29846 

10 (3) 

20 (41 

3D (5) 

40 (6) 

50 (7) 

60 (81 

70 (9) 

80 (101 

EN 

(22) 10 

(21) 20 

(20) 30 
(191 4Q 

(18) 50 

(17) 60 

(16) 70 

(15) 80 

t These symbols are in accordance with ANSIIIEEE Std 91-1984 and lEe Publication 617-12. 
Pin numbers shown are for DW, JT, and NT packages. 

C 0 
X X 

X X 

X X 

H L 

H H 

L X 

X X 

X X 

X X 

OUTPUT 

0 

H 

H 

H 

H 

L 

00 
Z 

Z 

Z 

(22) 10 

(21) 20 

(20) 30 
(191 40 

(18) 50 

(17) 60 

(16) 70 

(15) 80 

2-986 TEXAS • 
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logic diagrams (positive logic) 

'AS29845 

10 (3) 

20 (4) 

3D (5) 

40 (6) 

SO (7) 

60 (8) 

70 (9) 

80 (10) 

SN54AS29845, SN54AS29846, SN74AS29845, SN74AS29846 
8-BIT INTERFACE OoTYPE LATCHES WITH 3-STATE OUTPUTS 

'AS29846 

OC1-;;ll,,) ____ ---, 

OC2 ;::(2::;) ,-------11 
OC3 .:;:(2:.=3",-) ____ ..J 

PRE (14) 

(22) 10 10 (3) 122) 10 

(21) 20 20 14) 121) 20 

(20) 30 3D IS) 120) 30 

(19) 40 40 (6) 119) 40 

(18) SO SO 171 118) so 

(17) 60 60 18) 117) 
60 

(16) 70 70 (9) 1161 70 

(15) 80(10) (15) 
80 80 

Pin numbers shown are for OW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage ............................................ .... . . . . . . . . . 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . ....... '. 5.5 V 
Operating free-air temperature range: SN54AS' . . . . . . . . . . . . . . . . . . . . - 55 °e to 125 °e 

SN74AS' . . ....... ooe to 70 0 e 
Storage temperature range ................................. . -65°e to 150 0 e 
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SN74AlS29861, SN74AlS29862 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Functionally Equivalent to AM29861 and 
AM29862 

• Choice of True or Inverting Logic 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Plastic Chip Carriers, 
and Standard Plastic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 1 O-bit bus transceivers are designed for 
asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs (GBA and GAB). 

The enable inputs can be used to disable the 
device so that the buses are effectively isolated. 

The SN74' family is characterized for operation 
from oDe to 70 oC. 

FUNCTION TABLE 

INPUTS OPERATION 

GAB GBA ALS29B61 ALS29862 

L H A to B A to B 

H L B to A Bto A 

H H Isolation Isolation 

L L Latch A and B Latch A and B 

(A=B) (A=B) 

A3 
A4 
A5 
NC 
A6 
A7 
A8 

02915, JANUARY 1986-REVISEO MAY 1986 

OW OR NT PACKAGE 

(TOP VIEWI 

GBA VCC 
Al Bl 
A2 B2 
A3 B3 
A4 B4 
A5 B5 
A6 B6 
A7 B7 
A8 B8 
A9 B9 

Ala Bl0 
GND GAB 

5 
6 

7 

8 

9 

10 

i1 

FN PACKAGE 

(TOP VIEW) 

< u 
"'~aJUU~", 
< <1(9 Z > aJ aJ 

4321282726 

12 1314 151617 18 

25 B3 
24 B4 
23 B5 
22 NC 
21 B6 
20 87 
19 B8 

NC - No internal connection 

Copyright © 1986, Texas Instruments Incorporated 
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SN74ALS29861, SN74ALS29862 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

logic symbols t 

'ALS29861 

tThese symbols are in accordance with ANSI/IEEE Std 91-1984 and lEG P~blication 617-12. 
Pin numbers shown are for OW and NT packages. 

2-990 TEXAS • 
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SN74ALS29861. SN74ALS29862 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

logic diagrams 

'ALS29861 'ALS29862 

GAB 

(23) Bl (23) 
Bl 

A2 
(3) (22) 

B2 A2 (3) (22) B2 

A3 (4) (21) B3 A3 (4) (21) B3 II 
VI ... 

A4 (5) (20) (5) (20) B4 ·S 
B4 A4 (,) .. 

C3 
A5 

(6) (19) B5 (6) (19) B5 rn AS 
<t 
"C 

(7) (18) (7) (18) B6 c: 
A6 B6 A6 ca 

rn 
..J 

(8) (17) (8) (17) <t A7 B7 A7 87 

A8 
(9) (16) (9) (16) B8 

B8 AS 

(10) (15) A9 (10) (lS) B9 A9 B9 

Al0 111) (14) (11) (14) 
Bl0 Al0 Bl0 

Pin numbers shown are for OW and NT packages. 
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SN74ALS29861. SN74ALS29862 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs and I/O ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 4.75 5 5.45 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage 0.8 V 

IOH HighMlevel output current -24 mA 

IOL Low-level output current 48 mA 

TA Operating free-air temperature 0 70 °e 

(f) electrical characteristics over recommended operating free-air temperature range (unless otherwise 
I» noted) 
::J 
c.. 
~ 
(f) 

(") 
::::;' 
n 
r:::: 
;::;.' 
t/) 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.75 V. II = -18 mA 

Vee - 4.75 V, IOH - -15 mA 
VOH 

Vee - 4.75 V, IOH - -24 mA 

VOL Vee - 4.75 V, IOL - 48 mA 

II Vee - 5.25 V, VI - 5.5 V 

Control inputs 
IIH 

A or B ports+ 
Vee = 5.25 V, VI = 2.7 V 

Control inputs 
IlL Vee .= 5.25 V, VI = 0.4 V 

A or B ports t 

IOS§ Vee = 5.25 V, Vo = 0 V 

I 'ALS29861 
lee I 'ALS29862 Vee = 5.25 V 

t All typical values are at Vee = 5 V, TA = 25°e. 
t For 1/0 ports, the parameters IIH and IlL include the off-state output current. 

MIN Typt MAX 

-1.2 

2.4 

2 

0.35 0.5 

0.1 

20 

20 

-0.1 

-0.1 

-75 -250 

40 65 

40 65 

§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

2-992 TEXAS .. 
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SN74ALS29861, SN74ALS29862 
10-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

SN74ALS29861 switching characteristics 

FROM 
TEST Vee a 5 V. Vee - 4.75 V to 5.25 V. 

TO 
PARAMETER CONDITIONS TA - 25°C TA = ooc to 70°C UNIT 

(lNPUTI (OUTPUT) 
See Figure 1 MIN TYP MAX MIN MAX 

tpLH 8 11 15 

tpHL 
CL = 300 pF 

11 14 15 
Aor8 B or A ns 

tpLH 4.8 6 8 

tpHL 
CL = 50 pF 

5.2 6.2 8 

tpZH 
GAB 

11 17 20 

tPZL 
CL = 300 pF 

17 21 23 
or A or B ns 

tpZH 
GBA 

6.5 12 15 

tPZL 
CL = 50 pF 

9.5 12 15 

tpHZ 
GAB 

10 16 17 

tpLZ 
CL = 50 pF 

4.5 9 12 
or A or B ns 

tpHZ 
GBA 

3.5 8 9 

tpLZ 
CL = 5 pF 

3.5 8 9 

SN74ALS29862 switching characteristics 

FROM 
TEST Vcc - 5 V. Vee = 4.75 V to 5.25 V. 

TO 
PARAMETER CONDITIONS TA - 25°C TA = OOC to 70°C UNIT 

(lNPUTI (OUTPUTI 
See Figure 1 MIN TYP MAX MIN MAX 

tpLH 8 10 14 

tPHL 
CL = 300 pF 

9 12.9 14 
A or B B or A ns 

tpLH 4 5.2 7 

tpHL 
CL = 50 pF 

3 5.9 7.5 

tpZH 
GAB 

11 17 20 

tPZL 
CL = 300 pF 

17 21 23 
or A or B ns 

tpZH 
GBA 

6.5 12 15 

tpZL 
CL = 50 pF 

9.5 12 15 

tpHZ 
GAB 

10 16 17 

tpLZ 
CL = 50 pF 

4.5 9 12 
or A or B ns 

tpHZ 
GBA 

3.5 8 9 

tpLZ 
CL = 5 pF 

3.5 8 9 

TEXAS ." 
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SN74ALS29861. SN74ALS2986~ 
10·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

TEST 
POINT 

PARAMETER MEASUREMENT INFORMATION 

VCC SWITCH POSITION TABLE 

Sl",. R, I 
FROM OUTPUT_ ................ I-.. _if ~ 

UNDER TEST 180 kll 

TEST Sl S2 

tpLH Closed Closed 

INPUT 

IN-PHASE 
OUTPUT 

TIMING 
INPUT 

LOAD CIRCUIT 

ALL DIODES 
lN916 OR 
lN3064 

".-----3 V 

~.5V . 
__ ---J. /-------OV 

j4- lsu""" Ih ~ 
DATA 1.5 V 1.5 V ~r----3V 

INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

.Ll .5V \~~--3V 
--" I· OV 

IPLH~ ~tPHL 
I 1.1"-- VOH : !1.5V: ~V 

I 1 VOL 
IpHL --14-----+t I+----*- IPLH 

tpHL Closed Closed 

tpZH Open Closed 

tpZL Closed Open 

tPHZ Closed Closed 

tpLZ Closed Closed 

HIGH-LEVEL ~----3V 
PULSE 1.5V 1.5V 

I.-- Iw ----'. 0 V 

~ Iw---ej 3V 
LOW-LEVEL ----.......Ll.5Vl.5V~ 
PULSE ~---OV 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

~1.5V -F3V 

;c., ~~.~~ -- 0 V 

IPZL"" ~ / 

OUTPUT 
CONTROL 

WAVEFORM 1 I I I / 

\
1 Fs-VOH OUT-OF-PHASE 1.5 V 1.5 V 

OUTPUT . _ __ VOL 

:~~-.LJ~--_m 
(See NoleB) 1 1.5V : ~~1.5V 

I ~--=-iVOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacilance. 

IPZH-+I J4-: .J ..... Lo 5 V 
1 IpHZ.... ["""".1. . 

~~.%-VOH 
WAVEFORM 2 _ 1 5 V 
(See Nole B) 1.5 V - . 

0.5V 
----'-'--- ~OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES. THREE·STATE OUTPUTS 

S. Waveform 1 is for an output with internal conditions such that the output is low except when qisabled by, the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

e. All input pulses are supplied by generators having the following characteristics: PRR === 10 MHz, Zo = 50 0, tr :s 2.5 n5, 
tf :5 2.5 ns. 

FIGURE 1 

2-994 TEXAS ." 
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SN74ALS29863. SN74ALS29864 
9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• Functionally Equivalent to AM29863 and 
AM29864 

,. Choice of True or Inverting Logic 

• Power-Up High-Impedance State 

• Package Options Include Plastic "Small 
Outline" Packages, Plastic Chip Carriers, 
and Standard Plastic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit bus transceivers are designed for 
asynchronous two-way communication 
between data buses, The control function 
implementation allows for maximum flexibility in 
timing, 

These devices allow data transmission from the 
A bus to the B bus or from the B bus to the A 
bus depending upon the logic levels at the enable 
inputs (GBA 1, GBA2, GAB1, and GAB2). 

The SN74' family is characterized for operation 
from OOC to 70°C, 

FUNCTlorl TABLE 

02915, JANUARY 1986-REVISEO MAY 1986 

OW OR NT PACKAGE 

(TOP VIEW) 

GBA1 VCC 
A1 B1 
A2 B2 
A3 B3 
A4 B4 

B5 
B6 

A7 B7 
A8 B8 
A9 B9 

GBA2 GAB2 
GND GAB1 

6 

8 

9 

10 

11 

N 
« 

4 

FN PACKAGE 

(TOP VIEW) 

« u 
r-IDU U..-C\I 
«(!)Z>mm 

3 2 1 2827 26 

25 

24 

23 

22 

21 

20 

19 

12131415 161718 

NC·- No internal connection 

B3 
B4 
B5 
NC 

B6 
B7 
B8 

ENABLE INPUTS OPERATION 

GABl GAB2 GBAl GBA2 'AlS29B63 'ALS29B64 

l l l l latch A and B Latch A and B 

L L H X 
A to B A to 8 

L L X H 

H X L L 
B to ii 8 to A 

X H L L 

H X H X 

H X X H 

X H X H 
Isolation Isolation 

X H H X 

Copyright © 1986, Texas Instruments Incorporated 
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SN74ALS29863, SN74ALS29864 
9·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

II 
» ren 
C» 
j 
Co 

» en 

logic symbols t 

'ALS29863 

n 
:::;' 
n c tThese symbols are in accordance with ANSI/IEEE Std 91-1984 
;::;: and lEG Publication 617-12. 
en 

logic diagrams 

'ALS29863 

A2 131 (22) 82 

A3 141 1211 B3 

A4 (5) 1201 84 

AS (6) (19) 85 

A6 (7) 1181 
B6 

A7 181 1171 B7 

A8 191 1161 
B8 

Ag I1O) (151 89 

Pin numbers shown are for OW and NT packages. 

2-996 TEXAS .." 
INSTRUMENTS 
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A3 (4) 

A4 (5) 

A5 (61 

A6 171 

A7 181 

AS 191 

A9 1101 

POST OFFICE BOX 665012. DALLAS, TEXAS 75265 

'ALS29864 

'ALS29864 

1221 B2 

1211 B3 

(201 B4 

(191 B5 

1181 B6 

(171 ~7 

(161 
B8 

(151 
B9 



SN74ALS29863. SN74ALS29864 
9-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs and 1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

MIN NOM MAX UNIT 

Vee Supply voltage 4.75 5 5.25 V 

VIH High-level input voltage 2 V 

VIL Low-level input voltage O.B V 

10H High-level output current -24 mA 

10L Low-level output current 4B mA 

TA Operating free-sir temperature 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK Vee = 4.75 V. 11=-IBmA -1.2 V 

VOH 
Vee = 4.75 V. 10H = -15 mA 2.4 

V 
Vee = 4.75 V, 10H = -24 mA 2 

VOL Vee = 4.75 V, 10L = 48 mA 0.35 0.5 V 

II Vee = 5.25 V, VI = 5.5 V 0.1 mA 

IIH 
Control inputs 20 

A or B ports~ 
Vee = 5.25 V, VI = 2.7 V ~A 

20 
Control inputs -0.1 

IlL Vee = 5.25 V, VI = 0.4 V mA 
A or B ports* -0.1 

10S§ Vee = 5.25 V, Vo = 0 V -75 -250 mA 
'ALS29B63 40 65 

lee Vee = 5.25 V mA 
'ALS29B64 40 65 

t All typical values are at Vee = 5 V, TA = 25°e. 
* For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§ Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 

en .. 
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SN74ALS29863. SN74ALS29864 
9-BIT BUS TRANSCEIVERS .WITH 3-STATE OUTPUTS 

SN74ALS29863 switching characteristics 

FROM 
TEST Vcc = 5 V. 

TO 
PARAMETER CONDITIONS TA = 25 DC 

(INPUT) (OUTPUT) 
. See Figure 1 MIN TYP 

tpLH 
CL = 300 pF 

7.5 

tpHL 11 
A or B BorA 

tpLH 
CL = 50 pF 

3.5 

tpHL 6.5 

II 
tpZH 

GAB CL = 300 pF 
13 

tpZL 16 
or A or B 

tpZH 
GBA CL = 50 pF 

6.5 

tpZL 9.5 

tpHZ 
GA8 CL = 50 pF 

10 

tpLZ 4 
or A or B 

tpHZ 
GBA 

4.5 

tpLZ 
CL = 5 pF 

4.5 

l> 
ren 
Q) 
::s SN74ALS29864 switching characteristics 
c.. 
l> en PARAMETER 

(') 
::;' 

'" C 
;::;.' 
en 
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tpLH 

tpHL 

tpLH 

tpHL 

tpZH 

tpZL 

tpZH 

tpZL 

tPHZ 

tPLZ 

tpHZ 

tpLZ 

FROM TO 

(INPUT) (OUTPUT) 

A or B B or A 

GAB 

or A or B 

GBA 

GAB 

or A or B 

GBA 

TEST Vcc - 5 V. 
CONDITIONS TA - 25DC 
See Figure 1 MIN TYP 

8 
CL = 300 pF 

10 

5 
CL = 50 pF 

3 

CL = 300 pF 
11 

19 

CL = 50 pF 
6.5 

9.5 

CL = 50 pF 
10 

4 

CL = 5 pF 
6 

3.5 

TEXAS .. 
INSTRUMENTS 
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Vcc - 4.75 V to 5.25 V. 
TA - ODC to 70 DC UNIT 

MAX MIN MAX 

11 15 

16 18 

6 8 
ns 

8 10 

17 20· 

21 23 

12 15 
ns 

12 15 

16 17 

9 12 

8 9 
ns 

8 9 

Vcc - 4.75 V to 5.25 V. 
TA - oDe to 70 DC UNIT 

MAX MIN MAX 

11 14 

12.9 14 

7 , 8 
ns 

5.9 7.5 

17 20 

23 24 

12 15 
ns 

12 15 

16 17 

9 12 

8 9 
ns 

8 9 



SN14ALS29863, SN14ALS29864 
9·BIT BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

TEST 
POINT VCC 

_ ............ .,.. ........... -<'I'Sl ". RL I FROM OUTPUT ~ 

UNDER TEST 180 n 

TIMING 
INPUT 

LOAD CIRCUIT 

ALL DIODES 
lN916 OR 
lN3064 

3V 

-t5:..5~ _____ ov 
---~, t 

... tsu ....... h~ 

~' -:----3V 
DATA 1.5 V 1.5 V 
INPUT 0 V 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

INPUT .L1.5V \;-:;;~--3V 
...../. I· ov 
tPLHH ~tPHL 

IN-PHASE I " I i,-,;~ VOH 
OUTPUT I 1.5 V I e 

, 1 VOL 
tPHL ~ 14----+1-tpLH 

OUT-OF-PHASE \'1.5 V !G, VOH 
OUTPUT • ;r,.b'VOL 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

SWITCH POSITION TABLE 

TEST Sl S2 

tPLH Closed Closed 

tpHL Closed Closed 

tpZH Open Closed 

tpZL Closed Open 

tpHZ Closed Closed 

tpLZ Closed Closed 

HIGH-LEVEL ~----3V 
PULSE 1.5 V 1.5 V, 

I ,0 V 
_tw_ 
:e-- tw -: 3V 

LOW-LEVEL ~1.5 V 1.5 v.v-
PULSE ~---OV 

OUTPUT 
CONTROL 

VOLTAGE WAVEFORMS 
PULSE DURATIONS 

~
3V 

~1.5V 11.5V 

~ -----OV 

tPZL-.I ~ I 

~I J_~L~1. .-J~ __ =4.5V 

I I I 
WAVEFORM 1 I 15 V ~I =1.5 V 
ISee Note 81 I' I __ t: 

I --. VOL 

~'".... J'm't~!4--* LO_s V I - - VOH 
WAVEFORM 2 -1 5 V 
(See Note BI 1.5 V - . 

O.SV 
-------- =OV 

VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 

8. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses are supplied by generators having the following characteristics: PRR :5 10 MHz, Zo :::: 500, tr S 2.5 ns, 
tf :s 2.5 ns. 

FIGURE 1 
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ADVANCE 
INFORMATION 

• Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also see 
SN75ALS130) 

• Minimum Output Voltage of 3.11 V at 
10H - -60 rnA 

• Fault Flag Circuit Output Signals Driver 
Output Fault 

• Fault-Detection Current Limit Circuit 
Minimizes Power Dissipation During a Fault 
Condition 

• Advanced Low-Power Schottky Circuitry 

• Dual Common Enable 

• Individual Fault Flags 

• Designed to be an Improved Replacement 
for the MC3481 

description 

The SN75ALS 126 quadruple line driver is 
designed to meet the IBM360/370 1/0 

SN75ALS126 
QUADRUPLE LINE DRIVER 

02299, FEBRUARY 1986 

SN75ALS126 ... D, J, OR N PACKAGE 

(TOP VIEW) 

1Y Vee 
IF 4Y 
lA 4F 

1,2G 4A 
2A 3AG 
2F 3A 
2Y 3F 

GND 3Y 

FUNCTION TABLE 

INPUTS OUTPUTS 

G A V F 

L X L H 

H H H H 

H H 5 L 

H = high level, L = low level, 
X = irrelevant, S = shorted to 
ground 

specifications GA22-6974-3, The output voltage II 
is 3,11 volts minimum (at 10H = - 59.3 milliamperes) over the recommended ranges of supply voltage 
(4,5 volts to 5,5 volts) and temperature (OOe to 70°C). Driver outputs use a fault-detection current-limit 
circuit to allow high drive current but still minimize power dissipation when the output is shorted to ground, 
The SN75ALS126 is compatible with standard TTL logic and supply voltages. !!! 
The SN75ALS 126 employs the IMPACT" process to achieve fast switching speeds and low power 
dissipation. Fault-flag circuitry is designed to sense and signal a line short on any Y line. Upon detecting 
an output fault condition, the fault-flag circuit forces the driver output into a low state and signals a fault 
condition by causing the fault-flag output to go low. 

The SN75ALS126 will drive a 50-ohm load as required in the IBM GA22-6974-3 specification or a 90-ohm 
load as used in many I/O systems. Optimum performance can be achieved when the device is used with 
either the SN75125, SN75127, SN75128, or SN75129 lirie receivers. 

The SN75ALS126 is characterized for operation from ooe to 70°C. 

IMPACT is ~ trademark of Texas Instruments Incorporated 

ADVANCE INFORMATION documents contein 

~=:3:::rD:~= o,r3::e':!~~:::~r.;:~ 
ilata and other specifications are subject to change 
without notice. 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

Copyright © 1986, Texas Instruments Incorporated 
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SN75ALS126 
QUADRUPLE LINE DRIVER 

logic symbol t logic diagram (positive logic) 

. &1> 
lA (3) lEN2 (2) IF 

Gl 
(I) 

lY 

&1> 
3EN4 (6) 

2F 

2A..:..:(Sc:..)--f 
G3 

40 (7) 
2Y 

(10) 
3F 

(9) 
3Y 

(14) 
4F 

4A (13) (15) 
4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12 . 

lA (31 

1.2G ....;(:..:.4)+--4H 

2A (5) 

3A (11) 

3.4G ",,(1:.::2"i) ~""-I 

4A (13) 

• schematics of inputs and outputs 

3-4 

EaUIVALENT OF EACH INPUT 

Vcc----.-

INPUT .... -II---f 

GND - ... - .... ---4~ 

A Inputs: Req - 20 kll NOM 
G Inputs: Req - 10 kll NOM 

TYPICAL OF ALL Y OUTPUTS 

..... ....----.. - Vce 
20 kll 
NOM 

,...--+-Y OUTPUT 

"'~'-""--GNO 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75285 

(2) 
F 

(1) 
IV 

(6) 
2F 

(7) 
2V 

(10) 
3F 

(9) 
3V 

(14) 
4F 

(15) 
4V 

TYPICAL OF F OUTPUTS 

... --_.....--- vee 

F 
OUTPUT 

... - .... _.1--- GND 



SN75ALS126 
QUADRUPLE LINE DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 1): 

D package ......................................................... 950 mW 
J package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1025 mW 
N package ........................................................ 11 50 mW 

Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. OOC to 70 0 e 
Storage temperature range ............................... , ......... -65°C to 150 0 e 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N package. . . . . . . . .. 260 0 e 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300 0 e 

NOTE 1: For operation above 25°e free·air temperature, derate the D package to 608 mWat 70 0 e at the rate of 7.6 mW/oe, the J package 
to 656 mW at 70 0 e at the rate of B.2 mW/oe, and the N package to 736 mW at 70 0 e at the rate of 9.2 mW/oe. 

recommended operating conditions 

Supply voltage, Vee 

High·level input voltage, VIH 

Low-level input voltage, VIL 

High-level output current, IOH 

Operating free-air temperature, T A 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655012. DALLAS, TEXAS 75265 

MIN 

4.5 

2 

0 

NOM MAX UNIT 

5 5.95 V 

V 

O.B V 

-59.3 mA 

70 °e 
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SN75ALS126 
QUADRUPLE LINE DRIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 

PARAMETER TEST CONDITIONS MIN 

VIK Input clamp voltage A,G II = -1BmA 

y Vee = 4.5 V, 

VIH= 2 V 

10H = -59.3 mA 
3.11 

VOH High-level output voltage y Vee - 5.25 V, 10H - -41 mA 
3.9 

VIH = 2 V 

F Vee - 4.5 V, 

VIH = 2 V 

10H - -400 pA 
2.5 

y Vee - 5.5 V, 10L - 240 ~A, 

VIL = O.B V 

VOL Low-level output voltage y Vee = 5.95 V, 10L = -.1 mA, 

VIL = O.B V 

F Vee = 4.5 V, 10L = B mA, Y at 0 V 

Y Vee = 4'.5 V, VIL = 0, Va = 3.11 V 
10(offi Off-state output current 

Y Vee = 0, VIL = 0, Va = 3.11 V 

II Input current 
A 

'G- Vee = 4.5 V, VIH = 5.5 V 

IIH High-level input current 
A 

'G Vee = 4.5 V, VIH = 2.7 V 

IlL Low-level input current ~ 
G 

Vee = 5.95 V, VIL = 0.4 V 

r-4-
F 

Vee = 5.5 V, Va = 0 
-15 

lOS Short-circuit output 

~ , F Vee = 5.95 V, Va = 0 
-15 

Supply current, all Vee = 5.5 V, No load 
leeH 

outputs high Vee - 5.95 V, No load 

Supply current, Vee = 5.5 V, No load 
leeL 

Y outputs low Vee - 5.95 V, No load 

switching characteristics over recommended operating free-air temperature range 

PARAMETER 

tpLH 
Propagation delay time, 

low-to-high-Ievel output 

tpHL 
Propagation delay time, 

high-to-Iow-Ievel output 

tpLH Ratio of propagation 
--
tPHL delay times 

tpLH 
Propagation delay time, 

low-to-high-Ievel output 

tpHL 
Propagation delay time, 

high-to-Iow-Ievel output 

tPLH 
Propagation delay time, 

low·to-high-Ievel output 

Propagation delay time. 
tpHL 

high-to-Iow-Ievel output 

FROM 

A 

A 

A 

TO TEST CONDITIONS 

Vee = 4.5 V to 5.5 V, 

Y 
RL = 50 Il, eL = 50 pF, 

VH(ref) = 3.11 V, 

See Figures 1 and 2 

Vee = 5.25 V to 5.95 V, 

Y 
RL = 90 Il, eL = 50 pF, 

VH(ref) = 3.9 V 

See Figures 1 and 2 

Vee = 5 V, RL = 2 kll, 

F eL = 15 pF, 

See Figures 1 and 2 

TEXAS ~ 
INSTRUMENTS 
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MIN 

0.3 

MAX UNIT 

-1.5 V 

V 

0.15 

0.15 
V 

0.5 

100 

200 
~A 

100 

400 
~A 

20 

BO 
~A 

250 

-1000 
~A 

-5 

-100 
mA 

-5 

-110 

25 

27 
mA 

45 
mA 

47 

MAX UNIT 

30 ns 

2B ns 

3 

34 ns 

34 ns 

45 ns 

75 ns 



SN75ALS126 
QUADRUPLE LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 

A INPUT ____ ...JI 10% tw --,..j "_ ___ .I 
tpLH ~ 14- --J I- tpLH 

I I I 

l!VH"efll\ 
Y OUTPUT _____ -iIOJ. 1_ 0.5 V 

I I 
I I 

4V 

NORMAL 
OPERATION 

F OUTPUT --------"""'\ I I r------- VOH DRIVER 
I- tpHL -I ~ tpLH J 

1.3VV 1.3V _ ~~l;~ION 
- -VOL 

NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr " 6 ns, II 
tf " 6 ns, Zout = 50 0. 

FIGURE 1, INPUT AND OUTPUT VOLTAGE WAVEFORMS 

5V 

Y OUTPUT --~ .... ----<e-------, 
2 kO 

F OUTPUT -.--__ -4.---1..-.--111--, 

NOTE A: CL includes probe and stray capacitance. 

FIGURE 2, SWITCHING CHARACTERISTICS LOAD CIRCUITS 

TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655012. DALLAS,.TEXAS 75265 
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ADVANCE 
INFORMATION 

• Meets IBM 360/370 I/O Interface 
Specification GA22-6974-3 (Also see 
SN75ALS126) 

• Minimum Output Voltage of 3.11 V at 
10H = -60 mA 

• Fault-Flag Circuit Output Signals Driver 
Output Fault 

'. Fault-Detection Current Limit Circuit 
Minimizes Power Dissipation During a Fault 
Condition 

• Advanced Low-Power Schottky Circuitry 

• Common Enable and Common Fault Flag 

• Designed to be an Improved Replacement 
for the MC3485 

description 

The SN75ALS 130 quadruple line driver is 
designed to meet the IBM 360/370 I/O 
specifications GA22-6974-3. The output voltage 
is 3.11 volts minimum (at 10H = - 59.3 
milliamperes) over the recommended ranges of 
supply voltage (4.5 volts to 5.5 volts) and 
temperature (0 DC to 70 0 C). Driver outputs use 
a fault-detection current limit circuit to allow high 
drive current but still minimize power dissipation 
when the output is shorted to ground. The 
SN75ALS 130 is compatible with standard TTL 
logic and supply voltages. 

SN75ALS130 
QUADRUPLE LINE DRIVER 

D2299, FEBRUARY 19B6 

0, J, OR N PACKAGE 

(TOP VIEW) 

lY Vee 
lW 4Y 
lA 4W 

G 4A 
2A F 
2W 3A 
2Y 3W 

GND 3Y 

FUNCTION TABLE 

INPUTS OUTPUTS 

Gt A Y Ft W 

L X L H H 

X L L H H 

H H H H L 

H H S L H 

H = high level, L = low level, 
X = irrelevant, S = shorted to 
ground 
t G and F are common to the four 

drivers. If any of the four Y 
outputs is shorted, the Fault
Flag will respond. 

The SN75ALS130 employs the IMPACT'" process to achieve fast switching speeds and low power 
dissipation. Fault-flag circuitry is designed to sense and signal a line short on any Y line. Upon detecting 
an output fault condition, the fault-flag circuit forces the driver output into the off (low) state and signals 
a fault condition by causing the fault-flag output to go low. 

The SN75ALS130 will drive a 50-ohm load as required in the IBM GA22-6974-3 specification or a 90-ohm 
load as used in many I/O systems. Optimum performance can be achieved when the device is used with 
either the SN75125, SN75127, SN75128, or SN75129 line receivers. 

The SN75ALS130 is characterized for operation from OOC to 70 oC. 

IMPACT is a trade!'Tlark of Texas Instruments Incorporated 

ADVANCE INFORMATION documents contain 

~~~::3::0:~h~~: o~r3:::'~~:e:eC~:~:::rstj~ 
ilata and other specifications ara subiect to change 
without notice. 
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SN75ALS130 
QUADRUPLE LINE DRIVER 

logic symbol t 

,,1 
13 

G 141 

lA 131 

2A 151 

3A 1111 

4A 1131 

logic diagram (positive logic) 

G 141 

lA 131 

2A -'-'15'"-1-1-_--..: ..... 

3A 1111 

4A 1131 

1121 F 

..---_~ll.=!61 vcc 

_____ +..!..ll:..!l1Y 

L-_-+++-+-_--l 
~--t-..:..12..:.1 lW 

"""'"_-t-..:.17,-,1 2Y 

~-+-..:.;16,"1 2W 

....... _-t-..:.19::;,:1 3Y 

-11>:>---+1..:..10::.:1 3W 

1151 4y 

a tThis symbol is in accordance with ANSIIIEEE Std 91-1984 and 

1141 4W 

CD IEC Publication 617-12. 

~ 
I» 

~ 
l> 
ren 
C') 
~. 

s:::: 
;:;: 
(I) 
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schematics of inputs and outputs 

EQUIVALENT OF EACH INPUT 

vcc-----.... ---
Req 

INPUT --4~""-I 

GND--4 ...... ~-~---

A Inputs: Req - 20 kO NOM 

G Inputs: Req - 10 kO NOM 

TYPICAL OF ALL W OUTPUTS 

.... ~-.--VCC 

W OUTPUT 

-4H~""-GND 

TEXAS ~ 
INSTRUMENTS 

SN75ALS130 
QUADRUPLE LINE DRIVER 

TYPICAL OF ALL Y OUTPUTS 

-~~----.~-VCC 

20 kO NOM 

...--+-- Y OUTPUT 

---+--'--"'-GND 

TYPICAL OF F OUTPUT 

--.~---- VCC 

F OUTPUT 

---................ GND 

II 
II) ... 

"3 
u .. 
(3 
en .... 
<C 
Q) 
U 
«I 
't: 
Q) ... 
I: 
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SN75ALS130 
QUADRUPLE LINE DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Continuous total dissipation at (or below) 

25°C free-air temperature (see Note 1): D package ............................ 950 mW 
J package ......... . . . . . . . .. . . . . . . . .. 1025 mW 
N package . . . . . . . . . . . . . . . . . . . . . . . . . .. 1150 mW 

Operating free-air temperature range ...................................... ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, N package ......... , 260°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C 

NOTE 1: For operation above 25°e free-air temperature, derate the 0 package to 608 mW at 70 0 e at the rate of 7.6 mw/oe. the J package 
to 656 mW at 70 0 e at the rate of 8.2 mw/oe, and the N package to 736 mW at 70 0 e at the rate of 9.2 mw/oe. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage. Vee 4.5 5 5.95 V 

High-level input voltage. VIH 2 V 

Low-level input voltage, VIL 0.8 V 

High-level output current, IOH -59.3 mA 

Operating free-air temperature, T A 0 70 °e 

electrical characteristics over recommended operating free-air temperature and supply voltage range 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN MAX UNIT 

VIK Input clamp voltage A.G 11= -18 mA -1.5 V 

Y Vee - 4.5 V. IOH - -59.3 mA, VIH - 2 V 3.11 

VOH High-level output voltage Y Vee = 5.25 V, IOH = -41 mA, VIH = 2 V 3.9 V 

W Vee = 4.5 V, IOH = -400 ~A, VIH = 2 V 2.5 
y Vee - 5.5 V, IOL - - 240 ~A, VIL - 0.8 V 0.15 

Y Vce = 5.95 V, IOL = -1 mA, VIL = 0.8 V 0.15 
VOL Low-level output voltage V 

F Vee = 4.5 V, IOL = 8 mA, Y at 0 V 0.5 

W Vee = 4.5 V. 10L = 8 mA 0.5 

Y Vee - 4.5 V, VIL - 0, Va - 3.11 V 100 
10(off) Off-state output current 

Y Vee = 0, , VIL = 0, Va = 3.11 V 200 
~A 

10H High-level output current F Vee = 5.95 V, VOH = 5.95 V 100 ~A 

II Input current ~ 100 

G 
Vee = 4.5 v, VIH = 5.5 V 

400 
~A 

IIH High-level input current -4-
G 

20 
Vee = 4.5 V, VIH = 2.7 V 

80 
~A 

IlL Low-level input current -4-
G 

Vee = 5.95 V. VIL = 0.4 V 
250 

-1000 
~A 

Y -5 

-w Vee = 5.5 V, Va = 0 
-15 -100 

lOS Short-circuit output mA 
-L -5 

W 
Vee = 5.95 V, Va = 0 

-15 -110 

leeH 
Supply current, all Vee = 5.5 V, No load 30 

mA 
outputs high Vee - 5.95 V, No load 32 

leeL 
Supply current, Vee - 5.5 V, No load 45 

Y outputs low 
mA 

Vee = 5.95 V, No load 47 

3-12 TEXAS ~ 
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SN75ALS130 
QUADRUPLE LINE DRIVER 

switching characteristics over recommended operating free-air temperature range 

tpLH 

tpHL 

tpLH --
tpHL 

tpLH 

tpHL 

tPLH 

tpHL 

tpLH 

IPHL 

PARAMETER FROM TO TEST CONOITIONS 

Propagation delay time, 

low-to-high-Ievel output VCC = 4.5 V to 5.5 V, 

Propagation delay time, 
A y RL = 50 Il, CL = 50 pF, 

high-to-Iow-Ievel output VH(refl = 3.11 V, Input f = 1 MHz' 

Ratio of propagation See Figures 1 and 2 

delay times 

Propagation delay time, VCC - 5.25 V to 5.95 V, 

low-to-high-Ievel output 
A y RL = 90 Il, CL = 50 pF, 

Propagation delay time, VH(ref( = 3.9 V, Input f = 5 MHz 

high-to-Iow-Ievel output See Figures 1 and 2 

Propagation delay time, 
VCC = 5 V, RL = 2 kll, 

low-to-high-Ievel output 
A W CL = 15 pF, 

Propagation delay time. 
See Figures 1 and 2 

high-to-Iow-Ievel output 

Propagation delay time, 
VCC = 5 V, RL = 2 kll, 

low-to-high-Ievel output 
A F CL = 15 pF, 

Propagation delay time, 
See Figures 1 and 2 

high-to-Iow-Ievel output 

PARAMETER MEASUREMENT INFORMATION 

A INPUT 

Y OUTPUT 

W OUTPUT 

j4--'f 
I 
I 
I 

I 1.3V I 

______ ~1~0%~' 1~I~O~%~ ____ J 

l4--'w~ 

4.0 V 

'PLH~ I+-*-tPHL 

I I I I r ___ VvOoHL ! !VHlrefl : \! 
_____ I~. : X .... 0_.5_V_..J 

!.-tPHL-+j I4-tpLH~ 
-----+1-"'""'"\ I I i ,--_"--",\ 

i ,.3V\ i !1.3V \-VOH 

1 . I' VOL 

1 I 
1 I 
I I 
!4--tPHL----.t ~tpLH 

I I 

FOUTPUT------------------,.-3-..~r1.-3-V-----------

MIN 

0.3 

NORMAL 
OPERATION 

J ORIVER 
SHORT· 
CIRCUIT 
OPERATION 

MAX UNIT 

30 ns 

28 ns 

3 

34 
ns 

34 ns 

34 ns 

21 ns 

45 ns 

75 ns 

NOTE A: The input pulse is supplied by a generator having the following characteristics: PRR = 1 MHz, duty cycle = 50%, tr '" 6 ns, 

If '" 6 ns, Zout ~ 50 Il. 

FIGURE 1, INPUT AND OUTPUT VOLTAGE WAVEFORMS 

U) ... 
'3 
E 
U 
U) 
....I 
< 
CI) 
(J 

~ 
CI) ... 
.5 
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SN75ALS130 
QUADRUPLE LINE DRIVER 

PARAMETER MEASUREMENT INFORMATION 

5V 

2 k!l 

W OUTPUT - .... -Ie--..... ---1...-.. H .... --, 

CL - 15 pF J (See Note BI 

YOUTPUT-.... ----~._----_, 

5V 

~2k!l 
F OUTPUT . 

CL - 15 pF 1 (See Note BI 

NOTE B: CL includes probe and stray capacitance. 

CLOSE FOR 
TESTING F 

FIGURE 2. SWITCHING CHARACTERISTICS LOAD CIRCUITS 
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ADVANCE 
INFORMATION 

SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D2525. JUNE 1986 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel 8idirectional Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation . . . 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis ... 650 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device is Powered 
Down (VCC - 01 

• Power-Up/Power-Down Protection (Glitch
Freel 

description 

The SN75ALS 160 eight-channel general
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed for two-way data 
communications over singlecended transmission 
lines. It is designed to meet the requirements of 
IEEE Standard 488-1978. The transceiver 
features driver outputs that can be operated in 
either the passive-pullup or three-state mode. If 
Talk Enable (TEl is high, these ports have the 
characteristics of passive-pullup outputs when 
Pullup Enable (PEl is low, and of three-state 
outputs when PE is high. Taking TE low places 
these ports in the high-impedance state. The 
driver outputs are designed to handle loads up 
to 48 milliamperes of sink current. 

An active turn-off feature has been incorporated 
into the bus-terminating resistors so that the 
device exhibits a high ,impedance to the bus 
when Vee = O. When combined with the 
SN75ALS161 or SN75ALS162 management 
bus transceiver, the pair provides the complete 
16-wire interface for the IEEE 488 bus. 

The SN75ALS160 is manufactured in a 20-pin 
package and is characterized for operation from 
ooe to 70 oe. 

DW. J, OR N PACKAGE 

(TOP VIEW) 

TE Vee 
B1 D1 
B2 D2 
B3 D3 

GPIB B4 D4 TERMINAL I/O 
PORTS B5 D5 I/O PORTS 

B6 D6 

B7 D7 
B8 D8 

GND PE 

FUNCTION TABLES 

EACH DRIVER EACH RECEIVER 

INPUTS OUTPUT INPUTS OUTPUT 
D TE PE B B TE PE D 
H H H H L L X L 

L H X L H L X H 

H X L zt X H X Z 

X L X zt 

H = high level, L = low level, X = irrelevant. 
Z = high-impedance state. 

t This is the high-impedance state of a normal 3-state 
output modified by the internal resistors to Vee and 
g'round. 

Copyright © 1986, Texas Instruments Incorporated 
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SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

logic symbol t 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 

'V Designates 3·5tate outputs. 
~ Designates passive-pullup outputs . 

schematics of inputs and outputs 

EQUIVALENT OF ALL CONTROL INPUTS 

VCC--------~--------

INPUT 

9kn 
NOM 

GNO --+---4>-----+-

logic diagram (positive logic) 

TE 

02 118} 

03 (17} 

04 (16} 

TERMINAL 

05 (15} 

06 (14} 

08 (12} 

EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

Req 

r----, 

1.7kn 
NOM 

INPUT/OUTPUT 
PORT 

Driver output Req = 30 !l NOM 
Receiver output Req = 110!l NOM 

10kn 
NOM 

Circuit inside dashed lines is on the driver outputs only. 
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SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ............................................. " 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Low-level driver output current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100 mA 
Continuous total dissipation at (or below) 25°e free-air temperature (see Note 2): 

DW package. . . . . . . . . . . 1125 mW 
J package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1375 mW 
N package . . . . . . . . . . . . . . . . . 11 50 mW 

Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 0 e 
Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package. . . . . . . . .. 300°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package. . .. 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the OW package to 720 mW at 70 0 e at the rate of 9.0 mW/oC, derate 

the J package to 880 mW at 70 0 e at the rate of 11.0 mw/oe, and derate the N package to 736 mW at 70'e at the rate 
of 9.2 mw/'e. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

Bus ports with pullups active -5.2 mA 
High-level output current, IOH 

Terminal ports -800 ~A 

Bus ports 48 
Low-level output current, IOl mA 

Terminal ports 16 

Operating free-air temperature, T A a 70 'e 
(I) ... 
·S 
(,) ... 
U 
CJ) 
-J « 
Q) 
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SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS 

VIK Input clamp voltage II = -.18 mA 

Vhys 
Hysteresis 

Bus 
IVT+ - VT-) 

VOHt 
High-level Terminal 10H = - 800 ~A. TE at 0.8 V 

output voltage Bus 10H = -5.2 mA, PE and TE at 2 V 

Low-level Terminal 10L - 16 mA, TE at 0.8 V 
VOL 

10L = 48 mA, output voltage Bus TE at 2 V 

II 
Input current at 

Terminal VI = 5.5 V 
maximum input voltage 

IIH High-level input current Terminal, VI = 2.7 V 

IlL Low-level input current PE, or TE VI = 0.5 V 

Ilibus) - 0 
VI/Olbus) Voltage at bus port Driver disabled 

Ilibus) - 12 mA 

VII bus) - -1.5 V to 0.4 V 

VII bus) = 0.4 V to 2.5 V 

II/Olbus) Current into bus port Power on 
VII bus) = 2.5 V to 3.7 V 

Driver disabled 

Vllbus) = 3.7 V to 5 V 

VII bus) - 5 V to 5.5 V 

Power off Vee - 0, Vllbus) - 0 V to 2.5 V 

Short-circuit Terminal 
lOS 

output current Bus 

lee Supply current 
I Terminal outputs low and enabled 

No load I Bus outputs low and enabled 

ei/olbus) Bus-port capacitance 
Vee - 5 V to 0 V, VI/O - 0 to 2 V, 

f = 1 MHz 

t All typical values are at Vee = 5 V, TA = 25°e. 
tVOH applies to three-state outputs only. 
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MIN Typt MAX UNIT 

-0.8 -1.5 V 

0.4 0.65 V 

2.7 3.5 
V 

2.5 3.3 

0.3 0.5 

0.35 0.5 
V 

0.2 100 ~A 

0.1 20 ~A 

-10 -100 ~A 

2.5 3.0 3.7 
V 

-1.5 

-1.3 

0 -3.2 

+2.5 

-3.2 mA 

0 2.5 

0.7 2.5 

-40 ~A 

15 -35 75 
mA 

-25 -50 -125 

42 56 

52 70 
mA 

30 pF 



SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended range of operating free-a!r temperature (unless otherwise 
noted). Vee = 5 V 

PARAMETER FROM TO TEST CONDITIONS MIN Typt MAX UNIT 

tpLH 
Propagation delay time, 

10 20 
low-to-high-Ievel output CL = 30 pF, 

Terminal Bus ns 

tpHL 
Propagation delay time, See Figure 1 

12 20 
high-to-Iow-Ievel output 

........ ,. Propagation delay time, 
5 10 

low-to-high-Ievel output 
Bus Terminal 

CL = 30 pF, 
ns 

tpHL 
Propagation delay time, See Figure 2 

7 14 
high-to-Iow-Ievel output 

tpZH Output enable time to high level 11 20 

tpHZ Output disable time from high level CL = 15 pF, 3 10 

Output enable time to low level 
TE Bus ns 

tpZL See Figure 3 18 35 

tpLZ Output disable time from low level 5 20 

tpZH Output enable time to high level 5 20 

tpHZ Output disable time from high level CL = 15 pF, a 20 
TE Terminal ns 

tpZL Output enable time to low level See Figure 4 9 20 

tpLZ Output disable time from low level a 20 

ten Output pull-up enable time CL = 15 pF, 3 10 

Output pull-up disable time 
PE Bus ns 

tdis See Figure 5 4 12 

tTypical values are at T A = 25°C. 
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SN75ALS160 
OCTALGENERAL;PURPOSE INTERFACE BUS TRANSCEIVER 

3V 

PARAMETER MEASUREMENT INFORMATION 

0=i.5V X5:---:: 
tpL~ tpHL~ 

BOUTPUT jlf"2.2-V------\:---voH 

. ~ VOH 

2000 

4800 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS PROPAGATION DELAY TIMES 

B INPUT -(.5 V \.: - - -3 V 

--Ii" I' OV 

tpLH~ tpHL~ I ,.... ______ . I 

° OUTPUT !.5V t=VOH 

VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2_ BUS-TO-TERMINAL PROPAGATION DELAY TIMES 

52 

480n 

TEST CIRCUIT 

=:j5V ~5~----3V 

tpZH--t..... tpHZ-.I 0 V 

BOUTPUTI II ~---.....;--+..,.;. 
51 to3V I 
S20PEN I 

BOUTPUT 
51 toGND 

S2CLOSED 

1.GV 

VOLTAGE WAVEFORMS 

O.BV 

3.5V 

FIGURE 3. TE-TO-BUS ENABLE AND DISABLE TIMES 

NOTES: A. The inpul pulse is supplied by a generalor having the following characteristics: PRR s 1 MHz, 50% duty cycle, tr S 6 ns, 
tf s6 ns, Zout = 50 O. 

B. CL includes probe and jig capacitance. 
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SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

TEST CIRCUIT 

~_ 3V 

TE INPUT~,"'5_V ______ .Jts:. ___ -0 V 

tpZH~ I"': tpHZ--t r-:: __ -yo 
o OUTPUT I I 90% H 
S1to3V I I 

1.5V I 
S20PEN I I 

tpZL --t t-- tpLZ--t 

o OUTPUT I 

OV 

4V 

51 toGNO 1.0V 

S2CLOSED _______ 1'._0.2 ~ - -VOL 

VOL TAGE WAVEFORMS 

FIGURE 4. TE·TO·TERMINAL ENABLE AND DISABLE TIMES 

> ..... -;.::.-..... ----J--OUTPUT 

TEST CIRCUIT VOL TAGE WAVEFORMS 

FIGURE 5. PE·TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR :5 1 MHz, 50% duty cycle, tr :5 6 ns, 
tf :56 ns, Zout = 500. 

B. CL includes probe and jig capacitance. 
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SN75ALS160 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

4.0 

> 3.5 
I ., 

Cl 

!S 3.0 
"0 
> 
~ 2.5 
" e-
" 0 2.0 
a; 
> ., 

...J 1.5 
1: 
Cl 

J: 1.0 I 
:r 
0 
> 0.5 

o 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
vs vs 

HIGH-LEVEL OUTPUT CURRENT LOW·LEVEL OUTPUT CURRENT 

II 
VCC = 5 V 

00;;;;;;; 
~ 

TA=25°C-

'\ .. 
""\ 
~ 

r": 

" 't\. 

0.6 

> 0.5 I ., 
Cl 

!S 
"0 
> 0.4 
~ 

" e-
" 0.3 0 
a; 
> ., 

...J 

i: 0.2 
0 

...J 
I 
...J 
0 0.1 
> 

.I. .I. / 
V 

VCC = 5 V 
~TA=25°C 

/ 
./ 
V 

/ 
V 

V 

o o -5 -10 -15 -20 -25 -30 -35 -40 o 10 20 30 40 50 60 

IOH-High-Level Output Current-rnA IOL -Low·Level Output Current-rnA 

FIGURE 6 

4.0 

3.5 

> 3.0 
I 

1J, 
!S 2.5 

~ 
~ 2.0 

" e-
" 9 1.5 

o 
> 1.0 

0.5 

o 

TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 

VCC = 5 V 
\110 load 
TA = 25°C 

VT- VT+ 

o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

VI-Input Voltage-V 

FIGURE 8 

FIGURE 7 
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SN75ALS160 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH·LEVEL OUTPUT VOLTAGE 
vs 

BUS HIGH·LEVEL OUTPUT CURRENT 

I 
VCC = S V 

" 
TA = 2SoC 

~ 
I\. 
'\ 

'" "~ 
o -10 -20 -30 -40 -50 -60 

IOH-High·Level Output Current-mA 

FIGURE 9 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

.1 
VCC= SV 
No load 
TA = 2SoC 

> 
I .. 
'" l! 
"6 
> .. 
'" e-
'" 0 
"ii 
> .. 
-' 

~ 
-' 
I 
-' 
0 
> 

BUS LOW·LEVEL OUTPUT VOLTAGE 
vs 

BUS LOW·LEVEL OUTPUT CURRENT 
0.6 

O.S 

VCC = S V 
V TA = 25°C 

/ 

0.4 V 
/' 

V 
/' 

0.3 

0.2 ./ 
V' 

/ 
0.1 

O~-L __ L-~~ __ ~~ __ ~~ __ ~~ 

o 10 20 30 40 50 60 70 80 90 100 

IOL -Low·Level Output Current-mA 

FIGURE 10 

BUSCURRENT 
vs 

BUS VOLTAGE 

2 

THE UNSHADED 
-5 ~H--l4-N AREA CONFORMS TO 

-6 ~H--+-+---f.i>, PARAGRAPH 3.5.3 OF 
IEEE STANDARD 488·1978 

en .... 
'5 
~ 

(3 
en 
..J 
<t 
II) 
CJ 

~ 
II) .... 
.5 

0.9 1.0 1.1 1.2 1.3 1.4 1.S 1.6 1.7 -1 o 2 3 4 S 6 

VI-Input Voltage-V 

FIGURE 11 
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VI!O(bus)-Bus Voltage-V 

FIGURE 12 
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ADVANCE 
INFORMATION 

SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D2618, JUNE 1986 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

• Designed to Implement Control Bus 
Interface 

• Designed for Single Controller 

• High-Speed Advanced low-Power Schottky 
Circuitry 

• low Power Dissipation __ . 46 mW Max per 
Channel 

• Fast Propagation Times ... 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis _ .. 650 mV Typ 

• Bus-Terminating Resistors Provided on 
Driver Outputs 

• No loading of Bus When Device is Powered 
Down (VCC = 0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN75ALS 161 eight-channel general
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
process device designed to provide the bus-
management and data-transfer signals between 
operating units of a single controller 
instrumentation system. When combined with 
the SN75ALS160 octal bus transceiver, the 
SN7 5ALS 161 provides the complete 16-wire 
interface for the IEEE 488 bus, 

The SN75ALS 161 features eight driver-receiver 
pairs connected in a front-to-back configuration 
to form inputloutput (1/0) ports at both the bus 
and terminal sides, The direction of data through 
these driver-receiver pairs is determined by the 
De and TE enable signals. 

OW, J. DR N PACKAGE 

(TOP VIEWI 

TE VCC 
REN REN 

IFC IFC 

GPIB 
NDAC NDAC 

1/0 
NRFD NRFD TERMINAL 

PORTS 
DAV 1/0 PORTS 

EOI EOI 

ATN ATN 
SRQ SRQ 

GND DC 

CHANNEL IDENTIFICATION TABLE 

NAME IDENTITY CLASS 

DC Direction Control 

TE Talk Enable 
Control 

ATN Attention 

SRO Service Request Bus 

REN Remote Enable Management 

IFC Interface Clear 

EOI End or Identify 

DAV Data Valid 
Data 

NDAC Not Data Accepted 
Transfer 

NRFD Not Ready for Data 

The driver outputs (GPIB 1/0 ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when Vee = O. The drivers are designed to handle loads up to 48 milliamperes 
of sink current. Each receiver features p-n-p transistor inputs for high input impedance and a guaranteed 
hysteresis of 400 millivolts minimum for increased noise immunity. All receivers have 3-state outputs to 
present a high impedance to the terminal when disabled. 

The SN75ALS161 is manufactured in a 20-pin package and is characterized for operation from ODe to 70 De. 

Copyright © 1986, Texas Instruments Incorporated 
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ADVANCE INFORMATION documents contain 
information on new products in the samplinp or 
preproduction phase of development. Charactenstic 
data and other specifications are subject to change 
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SN75ALS161 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

logic symbol t logic diagram (positive logic) 

DC(ll) EN1/G4 
TE(l) EN2/G5 

EN3 

ATN(13 

17 

EOI(141 
.IT 

t> 37 

.IT 
SRC(12 t> 1 ~ 

.IT 
REN(19) t> 17 

IFC(lS) t> 
.IT 

17 

.IT 
DAV(15) t> 27 

NDAC(171 
.IT 

t> 2" ~ 
1 .IT 

NRFD(16) t> 2"~ 

.IT 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

'V Designates 3-51ate outputs. 
~ Designates passive-pullup outputs . 

(13) 
ATN 

(14) 
EOI 

SRC (12) 

REN (19) 

IPC (1S) 

(15) 
DAV 

NDAC 
(17) 

NRFD 
(16) 

RECEIVE/TRANSMIT FUNCTION TABLE 

CONTROLS BUS-MANAGEMENT CHANNELS 

DC TE ATNt ATNt SRC REN IFC EOI 

(Controlled by DC) 

H H H -L R T R R 
H H L R 

L L H -1.L T R T T 
L L L T 
H L X R T R R R 

L H X T R T T T 

H = high level. L = low level. R = receive. T = transmit. X = irrelevant 

DATA-TRANSFER CHANNELS 

DAV NDAC NRFD 

(Controlled by TE) 

T R R 

R T T 

R T T 

T R R 

(S) ATN 

(7) EOI 

(9) 
SRC 

(2) 
REN 

(3) IFC 

(61 
DAV 

(4) NDAC 

(5) NRFD 

Direction of data transmission is from the terminal side to the bus side. and the direction of data receiving is from the bus side to the 
terminal side. Data transfer is noninverting in both directions. 

t ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOI whenever the DC 
and TE inputs are in the same state. When DC and TE a~e in opposite states. the ATN channel functions as an independent transceiver only. 
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SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

schematics of inputs and outputs 

EQUIVALENT OF ALL 
CONTROL INPUTS 

TYPICAL OF SRQ;NDAC, and NRFD 
GPIB 1/0 PORT 

-.------~---1~-----.------.--vcc 

vcc------.------- 1.7 kll 
NOM 

10 kU 
NOM 

INPUT 

9kU 

NOM 

GND~----~--~~ 

~'--~~L~_~_-_-_~~~----~--------GND 

INPUT {OUTPUT 
PORT 

Circuit inside dashed lines is on the driver outputs only. 

TYPICAL OF ALL 1/0 PORTS 
EXCEPT SRQ, NDAC, and NRFD GPIB 1/0 PORTS 

~~ __ _.------~r·---~-~'~I ----~~,0-k-n---.--vcc 
1.7 kn ~. 

NOM NOM 

----~--~--~~~--~~~--~------__ GND 

INPUT/OUTPUT 
PORT 

Driver output Req ~ 30 n NOM 
Receiver output Req ~ 110 n NOM 
Circuit inside dashed lines is on the driver outputs only. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Low-level driver output current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100 rnA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

OW package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1125 mW 
J package ........................................................ 1375 mW 
N package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 11 50 mW 

Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O·C to 70·C 
Storage temperature range ......................................... - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package .......... 300°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: OW or N package .... 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25 DC free~airtemperature, derate the DW package to 720 mW at 70 0 e at the rate of 9.0 mW/oC, derate 

the J package to 880 mW at 70·e at the rate of 11.0 mW/oe, and derate the N package to 736 mW at 70 0 e at the rate 
of 9.2 mW/oe. 
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SN75ALS161 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low··level input voltage, VIL O.B V 

Bus ports with pullups active -5.2 mA 
High-level output current, IOH 

Terminal por!s -BOO ~A 

Bus ports 4B 
Low~level output current, IOL mA 

Terminal ports 16 

Operating free-air temperature, T A 0 70 °c 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER 

VIK Input clamp voltage 

Vhys Hysteresis (VT + - VT-) Bus 

VOHt 
High-level Terminal 

output voltage Bus 

Low-level Terminal 
VOL 

output voltage Bus 

II 
Input current at 

maximum input voltage 
1erminal 

High-level Terminal 
IIH 

input current and 

Low-level control 
IlL 

input current inputs 

VI/O(bus) Voltage at bus port 

II/O(bus) Current into bus port Power on, 

, 
Power all 

Short-circuit Terminal 
lOS 

output current Bus 

ICC Supply current 

Ci/o(bus) Bus-port capacitance 

t All typical values are at VCC = 5 V, T A = 25°C. 
t VOH applies lor three-state outputs only. 

3-28 

TEST CONDITIONS 

11= -1B mA 

10H = -BOO ~A 

10H = -5.2 mA 

10L - 16 mA 

10L = 4B mA 

VI = 5.5 V 

VI = 2.7 V 

VI = 0.5 V 

Il(bus) = 0 
Driver disabled 

Il(bus) - -12 mA 

VI(bus) = -1.5 V to 0.4 V 

Vl(bus) = 0.4 V to 2.5 V 

Driver disabled 
VI(bus) = 2.5 V to 3.7 V 

VI(bus) = 3.7 V to 5 V 

Vl(bus) = 5 V to 5.5 V 

VCC = 0, VI(bus) = 0 V to 2.5 V 

No load, TE and DC low 

VCC - 5 V to 0 V, 

VI/O = 0 to 2 V, 1= 1 MHz 

TEXAS • 
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MIN Typt MAX UNIT 

-O.B -1.5 V 

0.4 0.65 V 

2.7 3.5 

2.5 3.3 
V 

0.3 0.5 

0.35 0.5 
V 

0.2 100 ~A 

0.1 20 ~A 

-10 -100 ~A 

2.5 3.0 3.7 

-1.5 
V 

-1.3 

0 -3.2 

+2.5 

-3.2 mA 

0 2.5 

0.7 2.5 

-40 ~A 

-15 -35 -75 

-25 -50 -125 
mA 

55 75 mA 

30 pF 



SN75ALS161 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended range of operating free·air temperature (unless otherwise 
noted). Vee - 5 V 

PARAMETER FROM TO 
TEST 

CONDITIONS 
MIN Typt MAX UNIT 

tpLH 
Propagation delay time, 

10 20 
low-to-high-Ievel output 

Terminal Bus 
CL ~ 30 pF, ns 

tpHL 
Propagation delay time, See Figure 1 

12 20 
high-to-Iow-Ievel output 

tpLH 
Propagation delay time, 

5 10 
low-to-high-Ievel output 

Bus Terminal 
CL ~ 30 pF, 

ns 

tpHL 
Propagation delay time, See Figure 2 

7 14 
high-to-Iow-Ievel output 

tpZH Output enable time to high level BUS 30 

tpHZ Output disable time from high level (ATTN, EOI, CL ~ 15 pF, 20 
Output enable time to low level 

TE or DC ns 
tpZL REN,IFC, See Figure 3 45 

tpLZ Output disable time from low level and DAV) 20 

tpZH Output enable time to high level 20 

tpHZ Output disable time from high level CL ~ 15 pF, 25 
TE or DC Terminal ns 

tpZL Output enable time to low level See Figure 4 30 

tPLZ Output disable time from low level 25 

t All typical values are at T A ~ 25 ac. 

PARAMETER MEASUREMENT INFORMATION 

SV 

2000 

FROM (BUS) 
OUTPUT UNDER-~""---"-"-TEST POINT 
TEST 

TERMINAL 
INPUT 

BUS 
OUTPUT 

CL = 30 pF 4800 J (See Not. Al ":' 

LOAD CIRCUIT 

~------,.-- ---3V 

1.SV 1.SV 

(See Not. B) '----0 V 

tPLH-j4-+! tPHL--if-+l 

~IJ _-----"'-,- - - VOH 
2.2 V 

VOLTAGE WAVEFORMS 

FIGURE 1, TERMINAL·TO·BUS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

4.3V 

240 0 

FROM (TERMINAL) 
OUTPUT UNDER 
TEST 

--'~~--~-~--TESTPOINT 

CL ~ 30 pF 'J (S •• Note A) 

LOAD CIRCUIT 

3kO 

BUS 
INPUT 

L..SV ~I :: - -3
0

V
v ----It . (See Note B) ~ 

TERMINAL 
OUTPUT 

tPLH-j4-+! tPHL-J4--+! 

I ,-------,..:t - -- VOH 

1.SV 1.SV 

VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 

VOL 

-8. The input pulse is supplied by a generator having the following characteristics: PRR $ 1 MHz, 50% duty cycle, tr $6 ns, 
tf ,,;6 ns, Zout ~ 50 G. 
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SN75ALS161 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

S1 
0--5V 

S1 
0--4.3 V 

FROM (BUS) 
200n 

FROM (TERMINAL) 
2400 

OUTPUT UNDER-.... - .... --4~TEST POINT 
TEST 

OUTPUT ~t--""--4J- TEST POINT 

CL = 15 pF 4800 J (See Note A) 

LOAD CIRCUIT 

--"' r-------, r - - -- 3V 
CONTROL 'IJl 1.5V V 1.5V 
INPUT 'I' (See Note B) ~ __ J ~ _______ J '----- OV 

tPZH--I I+- tPHZ.....! I-" 
BUS I I - - - - - VOH 
OUTPUT I I I 90% 

S1 OPEN I 2 V I 0 V 

tpZL~ tPLZ~ 
BUS I !II r- .. 3.5 V 

OUTPUT \!1.0V jO.5V 

• 

S1 CLOSED \\... ______ J 0': ~ - VOL 

VOLTAGE WAVEFORMS 

FIGURE 3. BUS ENABLE AND 
DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

UNDER TEST 

CL = 15 pF J (See Note A) 

LOAD CIRCUIT 

3kO 

--"' ,------ --"\ r----- 3V 
CONTROL ¥1.5V ~1.5V 
INPUT ,"\ (See Note B) If\ __ J I '- ___ _____ J )\.. _____ OV 

tpZH-! r-- tpHZ-.j r--
TERMINAL I I ------ VOH 
OUTPUT I I 90% 

I 1.5V I 
S1 OPEN~~ __ J I 

tPZL...j I-" tpLZ--! 

TERMINAL 
OUTPUT 
S1 CLOSED 

I 
1.0V 

VOLTAGE WAVEFORMS 

FIGURE 4. TERMINAL ENABLE 
AND DISABLE TIM!=S 

OV 

"4V 

B. The input pulse is supplied by a generator having the following 'characteristics: PRR " 1 MHz, 50% duty cycle, tr ,,6. ns, 
tf ,,6 ns, Zout = 50 ll. 
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SN75ALS161 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW-LEVELOUTPUT VOLTAGE 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

o 

vs vs 
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 

JCC =15 V 

........ TA = 25°C 

r\. 
"\ 

'\ 

"-
~ 

'" "\. 

0.6 

> I 0.5 ., 
'" :! 
0 
> 0.4 .. 
" Q. 
; 
0 0.3 
;; ,. ., 
-' 
~ 0.2 
0 
-' 
I 
-' 
0 0.1 
> 

VCC=5V 

/ 
[7 

TA = 25°C 

/ 
./ 
V 

/ 
/ 

V 

o -5 -10 -15 -20 -25 -30 -35 -40 10 20 30 40 50 

IOH-High-Level Output Current-rnA IOL -Low-Level Output Current-rnA 

FIGURE 5 

4.0 

3.5 

> 3.0 
I 
8. 2.5 :! 

~ 2.0 .. 
" Q. 
; 

1.5 0 
I 
0 
> 1.0 

0.5 

o 

TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 

VCC=5V 
No load 
TA = 25°C 

I 

I 
, 

VT- VT+ 
, 

FIGURE 6 

o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
VI-Input Voltage-V 

FIGURE 7 
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SN75ALS161 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

> 
I .. 
'" .. ... 
G 
> ... 
" e-
" 0 
a; 
> .. 

oJ 
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'" X 
I 
J: 
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" 0 
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TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 
4 

VCC=5V 
TA = 25°C 

3 " 
2 

o 
o 

I~ 
r'\. 
"\ 

'" '\ ~' 
-10 -20 -40 - 30 -50 -60 

IOH-High-Level Output Current-rnA 

FIGURE 8 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

VCC=5V 
No load 
TA = 25°C 

2r-----I--·-+---+---H--~--+_--+_~ 

o~--'--~--~--~--~--~--~~ 

0.9 1.0 1.1 1_2 1_3 1_4 1.5 1.6 1_7 
VI-Input Voltage-V 

FIGURE 10 

> 
I .. 
'" l!! 
"0 
> ... 
" e-
" 0 
a; 
> .. 

oJ 

~ 
0 

oJ 
I 
oJ 
0 
> 

.. 
" 

BUS-LOW LEVEL OUTPUT VOLTAGE 
vs 

LOW-LEVEL OUTPUT CURRENT 
0.6 

0.5 

VCC =5V __ I", V TA=25°C 
-- - -- --

0.4 / 
,/ 

/' 
/' 

0_3 

0.2 / 
/'" 

--

V 
0.1 

O~~ __ L-~ __ L-~ __ L--L __ L-~~ 

2 

o 10 20 30 40 50 60 70 80 90 100 
IOL - Low-Level Output Current-rnA 

FIGURE 9 

BUS CURRENT 
vs 

BUS VOLTAGE 

-1~$~N71-1~~~ 
-2~-+--~~r--4--~-+~~~~ 

~ -3~~--tt~~~~~~fi~~~ .. 
~ -4~~--~--R~~~~~~~~~~ 

g -5~H----IH---fo. "AREA CONFORMS TO 
-6 ~H--'-+----t2" PARAGRAPH 3_5.3 OF 

"IEEE STANDARD 488-1978 
-7~~---L~~~~~~~~~~ 

-2 -1 o 2 3 4 
VI!O(busl-Bus Voltage-V 

FIGURE 11 
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ADVANCE 
INFORMATION 

SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

D2618, JUNE 1986 

MEETS IEEE STANDARD 488-1978 (GPIB) 

• 8-Channel Bidirectional Transceiver 

• Designed to Implement Control Bus 
Interface 

• Designed for Multicontrollers 

• High-Speed Advanced low-Power Schottky 
Circuitry 

• low Power Dissipation . , , 46 mW Max per 
Channel 

• Fast Propagation Times , .. 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis ... 650 mV Typ 

• Bus-Terminating Resistors Provided on 
Driver Outputs 

• No loading of Bus When Device is Powered 
Down (VCC - 0) 

• Power-Up/Power-Down Protection 
(Glitch-Free) 

description 

The SN7 5AlS 162 eight-channel general
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced low-Power Schottky 
process device designed to provide the bus
management and data-transfer signals between 
operating units of a multiple-controller 
instrumentation system, When combined with 
the SN75AlS160 octal bus transceiver, the 
SN75AlS 162 provides the complete 16-wire 
interface for the IEEE 488 bus, 

The SN75AlS 162 features eight driver-receiver 
pairs connected in a front-to-back configuration 

GPIB 
I/O 

PORTS 

GPIB 
1/0 

PORTS 

DW PACKAGE 
(TOP VIEWI 

SC VCC 
TE NC 

REN REN 
IFC IFC 

NDAC NDAC 
NRFD NRFD 
DAV DAV 

EOI EOI 
ATN ATN 
SRO SRO 

NC NC 

G N D y.;=---:;:J-' DC 

N DUAL-IN-liNE PACKAGE 
(TOP VIEWI 

SC VCC 
TE NC 

REN REN 
IFC IFC 

NDAC NDAC 
NRFb NRFD 
DAV DAV 

EOI EOI 
ATN ATN 
SRQ SRO 

G N D '-<.:.':"'-"';':OJ-' DC 

NC-No internal connection. 

TERMINAL 
I/O PORTS 

TERMINAL 
I/O PORTS 

to form input/output (I/O) ports at both the bus and terminal sides, The direction of data through these 
driver-receiver pairs is determined by the DC, TE, and se enable signals, The se input allows the REN 
and IFe transceivers to be controlled independently, 

The driver outputs (GPIB I/O ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when Vee = O. The drivers are designed to handle loads up to 48 milliamperes 
of sink current. Each receiver features p-n-p transistor inputs for high input impedance and a guaranteed 
hysteresis of 400 millivolts minimum for increased noise immunity. All receivers have 3-state outputs to 
present a high impedance to the terminal when disabled. 

The SN75AlS 162 is manufactured in a 22-pin dual-in-line N package and in 24-pin OW package, and is 
characterized for operation from OOC to 70°C. 

ADVANCE INFORMATION documenls conlain Copyright © 1986. Texas Instruments Incorporated 
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SN75ALS162 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

CHANNEL IDENTIFICATION TABLE 

NAME IDENTITY 

DC Direction Control 

TE Talk Enable 

SC System Control 

ATN Attention 
SRQ Service Request 

REN Remote Enable 

IFC Interface Clear 

EOI End or Identify 

DAV Data Valid 

NDAC Not Data Accepted 

NRFD Not Ready for Data 

logic symbol t 

DC [13J (12) I"'E--N-l"':"/G-4----' 

TE [2[ (2) EN2/G5 

SC [lJ (1) EN3 .----. 

ATN 

REN 

IFC 

DAV 

NDAC 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 

V Designates 3-state outputs. 
~ Designates passive-pullup outputs. 

[ J Denotes pin numbers for DW package. 
( I Denotes pin numbers for N package. 

CLASS 

Control 

Bus 

Management 

Data 

Transfer 

logic diagram (positive logic) 

TE 

SC 

[17] 

EOI (15) 

[15J 
SRO (13) 

[22J 
REN (20) 

[21J 

IFC 
(19) 

[18J 

DAV 
(16) 

[20J 

NDAC 
(181 

[19J 
(17) 

NRFD 
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[9J 

(9) ATN 

[8J 
(8) 

EOI 

[10J 
(10) 

SRO 

[3J 
(3) 

REN 

[4J 
(4) 

IFC 

[7J 
(7) 

DAV 

[5J 

(5) NDAC 

[6J 
(61 

NRFD 



SN75ALS162 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

RECEIVE/TRANSMIT FUNCTION TABLE 

H = high level, L = low Jevel, A = receive, T = transmit, X = irrelevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the 
terminal side. Data transfer is noninverting in both directions. 

t ATN is a normal transceiver channel that functions additionally as an internal direction control or talk enable for EOI whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 

schematics of inputs and outputs 

EQUIVALENT OF ALL 
CONTROL INPUTS 

Vee ----.-----

INPUT 

SkU 
NOM 

GND-4~_~ __ ~_ 

TYPICAL OF SRO, NDAC, and NRFD 
GPIB I/O PORT 

-t---,r~------'-~r---~---'--vcc 
1.7 kll 
NOM 

10 k\l 
NOM 

~·-~1-~~~_~_-_-_.J+-4--~---------GND 
INPUT IOUTPUT 

PORr 

Circuit inside dashed lines is on the driver outputs only. 

TYPICAL OF ALL I/O PORTS 
EXCEPT SRQ, NDAC, and NRFD GPIB I/O PORTS 

----~--+---~_r~~--~-4~--~--------GND 

INPUT/OUTPUT 
PORT 

Driver output Req ~ 30 !J NOM 
Receiver output Req ~ 110 n NOM 
Circuit inside dashed lines is on the driver outputs only. 

en ... ·S 
~ 

(3 
(I) 
...I « 
Q) 
CJ 

~ 
Q) ... 
.5 
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SN75ALS162 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) ............................................... 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Low-level driver output current .............................................. 100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

OW package ..................................................... " 1350 mW 
N package ........................................................ 1700 mW 

Operating free-air temperature range ..................................... , a °C to 70°C 
Storage temperature range .......................................... -65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: OW or N package ..... , 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°e free-air temperature, derate the ow package to 864 mW at 70 0 e at the rate of 10.8 mw/oe, and 

derate the N package to 1088 mW at 70 0 e at the rate of 13.6 mw/oe. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

Bus ports with 3-state outputs -5.2 mA 
High-level output current, IOH 

Terminal ports -800 ~A 

Bus ports 48 
Low-level output current, lOl mA 

Terminal ports 16 

Operating free-air temperature, T A 0 70 °e 
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SN75ALS162 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER 

VIK Input clamp voltage 

Vhys Hysteresis (Vr + - VT-) Bus 

VOHt 
High-level Terminal 

output voltage Bus 

Low-level Terminal 
VOL 

output voltage Bus 

II 
Input current at 

Terminal 
maximum input voltage 

High-level Terminal 
IIH 

input current and 

Low-level control 
IlL 

input current inputs 

VI/Olbus} Voltage at bus port 

II/Olbus} Current into bus port Power on 

Power off 

Short-circuit Terminal 
lOS 

output current Bus 

lee Supply current 

ei/olbus} Bus-port capacitance 

t All typical values are at Vee ~ 5 V, T A ~ 25 'e. 
t VOH applies for three-state outputs only. 

TEST CONDITIONS 

II ~ -18 rnA 

10H ~ -800 ~A 

10H ~ -5.2 rnA 

10L ~ 16 rnA 

10L - 48 rnA 

VI ~ 5.5 V 

VI ~ 2.7 V 

VI ~ 0.5 V 

Driver disabled 
}}Ibus} ~ 0 

Illbus} ~ -12 rnA 

VII bus} - - 1.5 V to 0.4 V 

Vllbus} ~ 0.4 V to 2.5 V 

VII bus} ~ 2.5 V to 3.7 V 
Driver disabled 

VII bus} ~ 3.7 Vto 5 V 

Vll!>us} ~ 5 V to 5.5 V 

Vee ~ 0, Vllbus} ~ 0 V to 2.5 V 

No load. TE, De; and se low 

Vee ~ 5 V to 0 V, 

VI/O ~ 0 to 2 V, I ~ 1 MHz 

MIN Typt MAX UNIT 

-0.8 -1.5 V 

0.4 0.65 V 

2.7 3.5 
V 

2.5 3.3 

0.3 0.5 
V 

0.35 0.5 

0.2 100 ~A 

0.1 20 ~A 

-10 -100 ~A 

2.5 3.0 3.7 
V 

-1.5 

-1.3 

0 -3.2 

+2.5 

-3.2 rnA 

0 2.5 

0.7 2.5 

-40 ~A 

-15 -35 -75 
rnA 

-25 -50 -125 

55 75 rnA 

30 pF 
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SN75ALS162 
OCTAL GENERAL:PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted). Vee = 5 V 

PARAMETER FROM TO 
TEST 

CONDITIONS 
MIN Typt MAX UNIT 

tpLH 
Propagation delay time, 

10 20 
low-to-high-Ievel output 

, Termini;11 Bus 
CL = 30 pF, ns 

tpHL 
Propagation delay time, See Figure 1 

12 20 
high-to-Iow-Ievel output 

tpLH 
Propagation delay time, 

5 10 
low-to-high-Ievel output 

Bus Terminal 
CL = 30 pF, 

ns 

tpHL 
Propagation delay time, 

high-to-Iow-Ievel output 

See Figure 2 
7 14 

tpZH Output enable time to high level BUS 30 
TE, DC, 

tpHZ Output disable time from high level (ATTN, EOI, CL = 15 pF, 20 
or ns 

tpZL Output enable time to low level REN,IFC, See Figure 3 45 
SC 

tpLZ Output disable time from low level and DAV) 20 

tpZH Output enable time to high level 20 

Output disable time from high level 
TE, DC, 

CL = 15 pF, 25 tpHZ 
or Terminal ns 

tpZL Output enable time to low level See Figure 4 30 
SC 

tpLZ Output disable time from low level 25 

t All typical values are at T A = 25 QC. 

PARAMETER MEASUREMENT INFORMATION 

5V 

200n 

FROM (BUS) 
OUTPUT UNDER-~'----.-.-TEST POINT 
TEST 

TERMINAL 
INPUT 

BUS 
OUTPUT 

CL=30pF 480n I (See Note A) .... 

LOAD CIRCUIT 

,_-----"'- - - --3V 

1.5V 1.5V 

----0 V 

tPHL~ 
:,------""-,- - -VOH 

2.2V 

VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL-TO-BUS 
PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 

4.3 V 

240n 

FROM (TERMINAL) 
OUTPUT UNOER --1~---~-~--TESTPOINT 
TEST 

CL = 30 pF I (See Note A) 

LOAD CIRCUIT 

3kn 

BUS 
INPUT 

1,.5 V \-1 ;5~ - -3
0
V
v ----l: ' (See Note B) _ 

TERMINAL 
OUTPUT 

tPLH--j4+I tPHL--l4--+I 
I,_-----_~---VOH 

1.5V 1.5V 

VOLTAGE WAVEFORMS 

FIGURE 2. BUS-TO-TERMINAL 
PROPAGATION DELAY TIMES 

VOL 

B. The input pulse is supplie;d by a generator having the following characteristics: PRR :s; 1 MHz, 50% duty cycle, tr ::;;6 ns, 
tf ,.;6 ns, Zout = 500. 
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SN75ALS162 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

S1 
Q--5V 

FROM (BUS) 
200n 

OUTPUT UNOER....., .... - .... --... - TEST POINT 
TEST 

CL = 15 pF J (See Note A) 

LOAD CIRCUIT 

480n 

--""\ r-------, r---- 3V 

CONTROL "11. 1.5 V V 1.5V 
INPUT 'i' (See Note B) ':' __ J '- _______ .J '----- OV 

tPZH-.I t-- tPHZ--< l+-
II,.------k 
I I I 

BUS 
OUTPUT 

I 2V I 
S1 OPEN.;-.._....;..J 0 V 

tpZL~ tPLZ---l..; 

BUS ----..,. 1 ~II ~3.5 V 

OUTPUT \!1.0 V 
S1 CLOSED"\. 0.5 V \-_____ .....J -- - VOL 

VOLTAGE WAVEFORMS 

FIGURE 3. BUS ENABLE AND 
DISABLE TlM'ES 

NOTES: A. CL includes probe and jig capacitance. 

S1 
Q--4.3V 

FROM (TERMINAL) 
240 n 

OUTPUT - ... --4 ....... - .. - TEST POINT 
UNDER TEST 

CL = 15 pF J (See Note A) 

LOAD CIRCUIT 

3kn 

--""\ r--------"\ r----- 3V 
CONTROL V 1.5V ~1.5V 
INPUT jl\ (See Note B) Ii' __ ..I I '- ___ _____ J 1'-_____ OV 

tPZH-.! r-- tpHZ-+t ~ 
TERMINAL I I -- - --- VOH 
OOD~ I 1 ~ 
S1 OPEN I 1.5 V : 

tPZL--l I-" tpLZ~ 

TERMINAL 1 
OUTPUT 1.0 V 

S1 CLOSED 

VOLTAGE WAVEFORMS 

FIGURE 4. TERMINAL ENABLE 
AND DISABLE TIMES 

OV 

~4V 

B. The input pulse is supplied by a generator having the following characteristics: PRR S 1 MHz, 50% duty cycle, tr ::;: 6 ns, 
tf ,,;6 ns. Zout = 500, 
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SN75ALS162 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CI'IARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW·LEVEL OUTPUT VOLTAGE 

4.0 

> 3.5 
I .. 
'" ~ 3.0 
"0 
> .. 2.5 
" E-
" 0 2.0 
a; 
> .. 

1.5 ..J 
.i:. 
.~ 
J: 1.0 
I 
J: 
0 0.5 > 

o 

vs vs 
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 

JCC"\V 

......... TA = 25°C 

r\. 
'\ 

0.6 

> 
I 0.5 .. 
'" ~ 
"0 
> 0.4 

VCC = 5 V 
i / 

V 
TA = 25°C 

I V 
'\ 

'" '" ~ ,..-- '" -"\ --

r\. 

.. 
" E-
" 0 0.3 
a; 
> 

'" ..J 

~ 0.2 
0 

..J 
I 
..J 
0 0.1 
> 

, ------1---

V I 

T --i±-~ 
I 

o -5 -10 -15 -20 -25 -30 -35 -40 10 20 30 40 50 
IOH-High-Level Output Current-rnA IOL -Low-Level Output Current-rnA 

FIGURE 5 

4.0 

3.5 

> 3.0 
I 
'" '" 2.5 
~ 
"0 
> 2.0 .. 
" E-
" 1.5 0 
I 
0 
> 1.0 

0.5 

o 

TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 

VCC = 5 V 
No load 
TA = 25°C 

---

I VT- VT+ 

FIGURE 6 

o 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 
VI-Input Voltage-V 

FIGURE 7 

60 

3-40 TEXAS "-!I 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



> 
I .. 
'" !! 
"0 
> ... 
::I 

2-
::I 
0 
;;; 
> ., 

..J 
~ 

'" :t 
I 
J: 
0 
> 

:> 
I ., 
'" !! 
"0 
> ... 
::I 

2-
::I 
0 
I 
0 
> 

4 

3 

2 

o 

4 

3 

2 

o 

SN75ALS162 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH·LEVEL OUTPUT CURRENT 

VCC=5 V 
TA = 25°C 

~ 

~ 
I\. 

"" '" '~ 
o -10 -20 -40 - 30 -50 -60 

IOH-High·Level Output Current-mA 

FIGURE 8 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

VCC=5V 
No load 
TA=25°C 

I 

> 
I ., 
'" !! 
"0 
> ... 
::I 

2-
::I 
0 
;;; 
> ., 

..J 

~ 
0 
..J 
I 
..J 
0 
> 

« 
E 
I 
C e 
:; 
u .. 
::I 

'? 
:;, 
.c 
g 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

o 

2 

BUS·LOW LEVEL OUTPUT VOLTAGE 
vs 

LOW·LEVEL OUTPUT CURRENT 

VCC =5V 1/ V TA = 25°C 

/' 
V 

V 
V 

V V 

/ 

V 

o 10 20 30 40 50 60 70 80 90 100 
IOL - Low·Level Output Current-mA 

FIGURE 9 

BUS CURRENT 
vs 

BUS VOLTAGE 

,AREA CONFORMS TO 
kY<1-+--L-++,' PARAGRAPH 3.5.3 OF 

'IEEE STANDARD 488.197~ 

0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 -1 0 2 3 4 5 6 
VI-Input Voltage-V VI/O(bus)-Bus Voltage-V 

FIGURE 10 FIGURE 11 

II 
en ... ·S 
(,) .. 
(3 
en ... 
c:r: 
Q) 
(,) 
ca 
't: 
Q) ... 
.5 

TEXAS ." 
INSTRUMENTS 

3-41 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



• 

3-42 



ADVANCE 
INFORMATION 

SN75ALS163 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

• 8·Channel Bidirectional Transceivers 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation .. , 46 mW Max per 
Channel 

• Fast Propagation Times . , . 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis ... 650 mV Typ 

• Open-Collector Driver Output Option 

• No Loading of Bus When Device is Powered 
Down (VCC=O) 

• Power-Up/Power-Down Protection (Glitch
Free) 

description 
0 

H 

L 
H 

X 

D2611, JUNE 1986 

OW. J, OR N PACKAGE 

(TOP VIEWI 

TE Vee 
B1 01 

B2 02 

B3 03 

GPIB B4 04 TERMINAL 
I/O PORTS B5 05 I/O PORTS 

B6 06 

B7 07 

B8 08 
GNO PE 

FUNCTION TABLES 

EACH DRIVER EACH RECEIVER 

INPUTS OUTPUT INPUTS OUTPUT 

TE PE B B TE PE 0 

H H H L L X L 

H X L H L X H 

X L Z X H X Z 

L X Z 

The SN75ALS 163 octal general-purpose 
interface bus transceiver is a monolithic, high
speed, Advanced Low-Power Schottky device, 
It is designed for two-way data communications 
over single-ended transmission lines, The 
transceiver features driver outputs that can be 
operated in either the open-collector or three
state mode, If Talk Enable (TE) is high, these 
outputs have the characteristics of open
collector outputs when Pullup Enable (PEl is low 
and of three-state outputs when PE is high, 
Taking TE low places the outputs in the 
high-impedance state, The driver outputs are 
designed to handle loads of up to 
48 milliamperes of sink current, Each receiver 
features p-n-p transistor inputs for high input 
impedance and 400 millivolts minimum of 
guaranteed hysteresis for increased noise 
immunity, 

H = high level, L = low level, X = irrelevant, Z = High-impedance II 
state. 

Output glitches during power-up and power
down are eliminated by an internal circuit that 
disables both the bus and receiver outputs, The 
outputs do not load the bus when Vee = 0, 

The SN75ALS163 is characterized for operation 
fro~ ooe to 70 oe, 

ADVANCE INFORMATION documents contain 

~~~;:3!:ro:;h~:: o,r3:vu~~~\~t::::~~~:! 
iIIt. and ather specifications are subject to change 
without noticH. 
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SN75ALS163 
OCTAL GENERAL·PURPOSE .INTERFACE BUS TRANSCEIVER 

logic symbol t 

Bl 

B2 

B3 

B4 

85 

B6 

B7 

B8 

logic diagram (positive logic) 

TE 

01 ---h-D>----., 

02 {181 

03 {171 

04 {161 

TERMINAL 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12. 

os {lSI 
BUS 

"\} Designates 3~state outputs. 
Q Designates open-collector outputs. 

schematics of inputs and outputs 

EQUIVALENT OF ALL CONTROL INPUTS 

VCC----~-----

9kn NOM 

INPUT 

GNO-__ --~--~ __ -

06 {141 

{lll 
07 ---h-D>----., 

08 {121 

EQUIVALENT OF ALL INPUT/OUTPUT PORTS 

--.---~---------~---~.--VCC 

Req 10kn NOM 

~--~-~--~-~-~--~------GNO 

INPUT/OUTPUT 
PORT 

Driver output Req '" 30 n NOM 

Receiver output Req "" 110 n NOM 
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SN75AlS163 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

------------------------------~~,~------------------absolute maximum ratings over operating free-air temperatur~ range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Input voltage ............................................................. 5.5 V 
Low-level driver output current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 100 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

OW package. . . . . . . . . . . . . . . . . . . . 1125 mW 
J package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1375 mW 
N package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ........ 1150 mW 

Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooC to 70°C 
Storage temperature range .................................. - 65°C to 150°C 
Lead temperature 1,6 mm (1/16) inch from the case for 60 seconds: J package. . . . . . . . 300°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: N package .......... 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the DW package to 720 mW at 70°C at the rate of 9.0 mW/oC, derate 

the J package to 880 mW at 70 0 e at the rate of 11.0 mW/oe, and derate the N package to 736 mW at 70 0 e at the rate 
of 9.2 mW/oe. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

Bus ports with pullups active -10 mA 
High-level output current, IOH 

Terminal ports -800 ~A 

Low-level output current, IOL 
Bus ports 48 

mA 
Terminal ports 16 

Operating free-air temperature range, T A 0 70 °C 
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SN75ALS163 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK Input clamp voltage 11= -18 mA -0.8 -1.5 V 

Vhvs Hysteresis (VT + - VT-):!: Bus OA 0.65 V 

High level Terminal 10H - - 800 ~A, TE at 0.8. V 2.7 3.5 
VOH V 

output voltage Bus 10H = -10 mA, PE and TE at 2 V 2.5 3.3 

Low-level Terminal 10L = 16 mA, TE at 0.8 V 0.3 0.5 
VOL V 

output voltage Bus 10L - 48 mA, PE and TE at 2 V 0.35 0.5 

10H 
High-level output current 

Bus 
Vo - 5.5 V, PE at 0.8 V, 

100 ~A 
(open-collector mode) D and TE at 2 V 

Off-state output current PE at 2 V, IVo - 2.7 V 20 
10Z Bus 

IVo 
~A 

(3-state mode) TE at 0.8 V = 0.5 V -100 

II 
Input current at 

Terminal VI = 5.5 V 0.2 100 ~A 
maximum input voltage 

High-level Terminal 
IIH VI = 2.7 V 0.1 20 ~A 

input current PE or TE 

Low-level Terminal 
IlL VI = 0.5 V -10 -100 ~A 

input current PE or TE 

Short-circuit Terminal -15 -35 -75 
lOS mA 

output current Bus -25 -50 -125 

ITerminal outputs low and enabled 42 56 
ICC Supply current 

No load I Bus outputs low and enabled 
'mA 

52 70 

Ci/o(bus) Bus-port capacitance 
VCC = 5 V or 0 V, VI/O = 0 to 2 V, 

30 pF 
f = 1 MHz 

t All typical values are at V CC = 5 V, T A = 25°C. . 
:t: Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, VT _. 

switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vee = 5 V 

PARAMETER FROM TO TEST CONDITIONS MIN Typt MAX UNIT 

tPLH 
Propagation delay time, 

10 20 
low-to-high-Ievel output 

Terminal Bus 
CL = 30 pF, 

ns 

tpHL 
Propagation delay time, See Figure 1 

12 20 
high-to-Iow-Ievel output 

tpLH 
Propagation delay time, 

5 10 
low-to-high-Ievel output CL ~ 30 pF, 

Bus Terminal ns 

tpHL 
Propagation delay time, See Figure 2 

7 14 
high-to-Iow-Ievel output 

tpZH Output enable time to high level 11 20 

tpHZ Output disable time from high level CL = 15 pF, 3 10 
TE Bus ns 

tpZL Output enable time to low level See Figure 3 18 35 

tpLZ Output disable time from low level 5 20 

tpZH Output enable time to high level 5 20 

tpHZ Output disable time from high level CL = 15 pF, 8 20 
TE Terminal ns 

tpZL Output enable time to low level See Figure 4 9 20 

tpLZ Output disable time from low level 8 20 

ten Output pull-up enable time CL - 15 pF, 3 10 
PE Bus ns 

tdis Output pull-up disable time See Figure 5 4 12 

t All typical values are at T A 25°C. 

3-46 TEXAS • 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



3V'-"':":+-~ 

3V 

SN15ALS163 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMA nON 

TEST CIRCUIT 

5V 
200n 

TCl =30oF !480n 
ISeeNoteB) 1 

":' ~ 

O'NPUT f5V X5~ ---3V 
---11~ _, '-. ----0 V 

tplH-.--... tPHl~ 

BOUTPUT jlr2-.2-v------"'\: ---VOH 

, ~ VOH 

VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL·TO·BUS PROPAGATION DELAY TIMES 

240 n 
B'=i'5V 

I 

\.:---3V 
I . OV 

tplH~ tpHl~ 

o OUTPUT /,5 V ~~.~-VOH 3 
\:.-VOL 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 2. BUS·TO·TERMINAL PROPAGATION DELAY TIMES 

52 

480 n 

"fEST CIRCUIT 

~'5V X5~----3V 
tpZH~ 14- tpHZ-..i ov 

BOUTPUTI II r-------..... .:-
81 to 3 V I 

BOUTPUT 
S1 to GND 

S2CLOSED 

1,OV 

VOLTAGE WAVEFORMS 

0.8 V 

3.SV 

FIGURE 3. TE·TO·BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR '" 1 MHz, 50% duty cycle, tr '" 6 ns, 
tf '" 6 ns, Zout = 50 O. 

B. CL includes probe and jig capacitance. 
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SN75ALS163 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

\.. 3V 

TE INPUT ~L5\'_V ______ ...Ji s:. ___ -0 V 82 

3 kQ 

TEST CIRCUIT 

'PZH~ r: 'PHZ~ 
o OUTPUTI I 
51 to 3 V I 
82 OPEN I 

1.5V 
I 
I 
I 

'PZL --t i+" 'PLZ~ 

o OUTPUT I 
51 to GND 1.0 V 

52 CLOSED 

VOLTAGE WAVEFORMS 

FIGURE 4. TE·TO·TERMINAL ENABLE AND DISABLE TIMES 

> .... ...:..:'--_--.... -OUTPUT 

TEST CIRCUIT VOL TAGE WAVEFORMS 

FIGURE 5. PE·TO·BUS PULLUP ENABLE AND DISABLE TIMES 

OV 

4V 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR s; 1 MHz, 50% duty cycle, tr :s 6 ns, 

tf $ 6 ns, Zout ~ 50 n. 
B. CL includes probe and jig capacitance. 
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SN75ALS163 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH-LEVEL OUTPUT VOLTAGE TERMINAL LOW·LEVEL OUTPUT VOLTAGE 
vs vs 

HIGH·LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CU RRENT 

1 :T 
Vcc = 5 V 

........ 
t\. 

TA=25°C-
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\. 
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.I. J / 
V 

VCC = 5 V 
f--- TA = 25°C V 

/ 
V 

/ 
V 

V 

o o -5 -10 -15 -20 -25 -30 -35 -40 o 10 20 30 40 5060 

IOH-High-Level Output Current-rnA IOL -Low-Level Output Current-rnA 

FIGURE 6 FIGURE 7 

TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 
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SN75ALS163 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 
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TYPICAL CHARACTERISTICS 

BUS HIGH-LEVEL OUTPUT VOLTAGE BUS LOW-LEVEL OUTPUT VOLTAGE 
vs vs 

BUS HIGH-LEVEL OUTPUT CURRENT BUS LOW-LEVEL OUTPUT CURRENT 

VCCI=5V 

~ 
TA = 25°C 

~ 
t\. 

"\ 
~ 

'~ 

0.6 

> 
I 0.5 

GO 

'" l!! 
'0 
> 0.4 .. 
::I 
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::I 
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IOH-High-Level Output Current-mA IOL -Low-Level Output Current-mA 

FIGURE 9 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

VCC= 5V 
No load 
TA = 25°C 

FIGURE 10 

OL-~ __ -L __ ~ __ L-~ __ ~ __ ~~ 

0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

VI-Input Voltage-V 

FIGURE 11 
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ADVANCE 
INFORMATION 

SN75ALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

• 8-Channel Bidirectional Transceiver 

• Designed to Implement Control Bus 

Interface 

• Designed for Multicontrollers 

• High-Speed Advanced low-Power Schottky 
Circuitry 

• low Power Dissipation , , , 46 mW Max per 

Channel 

• Fast Propagation Times ... 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis ... 650 mV Typ 

• Bus-Terminating Resistors Provided on 

Driver Outputs 

• No loading of Bus When Device is Powered 

Down (Vec = 0) 

• Power-Up/Power-Down Protection 

(Glitch-Free) 

description 

The SN75ALS164 eight-channel general
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed to meet the requirements of 
IEEE Standard 488-1978, Each transceiver is 
designed to provide the bus-management and 
data-transfer signals between operating units of 
a multiple-controller instrumentation system, 
When combined with the SN75ALS 160 octal 
bus transceiver, the SN75ALS164 provides the 
complete 16-wire interface for the IEEE 488 bus. 

The SN75ALS164 features eight driver-receiver 
pairs connected in a front-to-back configuration 
to form input/output (I/O) ports at both the bus 
and terminal sides, All outputs are disabled (at 
a high-impedance state) during Vee power-up 
and power-down transitions for glitch-free 
operation. The direction of data flow through 
these driver-receiver pairs is determined by the 
De, TE, and se enable signals. The 
SN75ALS164 is identical to the SN75ALS162 
with the addition of an OR gate to help simplify 
board layouts in several popular applications. 
The ATN and EOI signals are ORed to pin 21, 
which is a standard totem-pole output. 

02908, JUNE 1986 

DW PACKAGE 
(TOP VIEW) 

SC VCC 
TE ATN+EOI 

REN REN 

IFC IFC 

GPIB 
NDAC NDAC 

NRFD NRFD TERMINAL 
I/O 

DAV DAV I/O PORTS 
PORTS 

EOI EOI 

ATN ATN 

SRO SRO 

NC NC 
GND DC 

N DUAL-IN-liNE PACKAGE 

(TOP VIEW) 

SC VCC 
TE ATN + EOI 

REN REN 

IFC IFC 

GPIB 
NDAC NDAC 

I/O 
NRFD NRFD TERMINAL 

PORTS 
DAV DAV I/O PORTS 

EOI EOI 
ATN ATN 

SRO SRO 

GND DC 

NC- No internal connection. 

CHANNEL IDENTIFICATIOIII TABLE 

NAME IDENTITY CLASS 
DC Direction Control 
TE Talk Enable Control 
SC System Control 

ATN Attention 
SRQ Service Request Bus 

REN Remote Enable Management 
IFC Interface Clear 
EOI End or Identify 

ATN +EOI ATN logical OR EOI Logic 

DAV Data Valid 
Data 

NDAC Not Data Accepted 
Transfer 

NRFD Not Ready for Data 

Copyright © 1986, Texas Instruments Incorporated 
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SN75ALS164 
OCTAL G.ENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

The driver outputs (GPIB 1/0 ports) feature active bus-terminating resistor circuits designed to provide a 
high impedance to the bus when supply voltage VCC is O. The drivers are designed to handle loads up 
to 48 milliamperes of sink current. Each receiver features p-n-p transistor inputs for high input impedance 
and a guaranteed hysteresis of 400 millivolts minimum for increased noise immunity. All receivers have 
3-state outputs to present a high impedance to the terminal when disabled. 

The SN75ALS 164 is manufactured in a 22-pin dual-in-line N package and in 24-pin DW package, and is 
characterized for operation from O°C to 70 oC. 

logic symbol t 

DC [13](12) r:E~N~1/-::G~4""---' 
TE [2](2) EN2/G5 

SC [1](1) EN3 

logic diagram (positive logic) 

[17] 

E01 115} 

[9] >--. ___ +..:.19"'-} ATN 

[23] 
>-__ +-,1=-21~) ATN+EOI 

[B] 

~-.~ __ ~~18~}EOI 

[15] [10] 
SRQ~11~3~) __ ~+-~ __ .-~ ~~~ ____ ~1~10~}SRQ 

[m ~ 
REN ~12:!,0,,-} __ ~+-____ .-~ ~>-.... ______ ..:;13:::.} REN 

n tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
::::;' lEe Publication 617-12. 
(") VDesignates 3-state outputs. 
C i Designates passive-pulll)p outputs. ;+' 
(I) 

[ ] Denotes pin numbers for OW package. 
I } Denotes pin numbers for N package. 

3-52 

[21] 

IFC 119} 
[4] >--. ___ ..:.14.:.;.} IFC 

[~ m 
DAV~11~6,,-}----+-----.-~ ~~e---~17~}DAV 

[20J [5] 
NDAC~11~B,,-}--__ +-____ ~, ;~~ ______ ~15~)NDAC 

[19] [6J 

NRFD~11~7L)----+-----,-~ )~ .... ------~16~}NRFD 
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SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

RECEIVE/TRANSMIT FUNCTION TABLE 

H = high level, L = low level, R = receive, T = transmit, X = irrelevant 
Direction of data transmission is from the terminal side to the bus side, and the direction of data receiving is from the bus side to the 
terminal side. Data transfer is noninverting in both directions. 

t A TN is a normal transceiver channel that functions additionally 85 an internal direction control or talk enable for EOI whenever the DC 
and TE inputs are in the same state. When DC and TE are in opposite states, the ATN channel functions as an independent transceiver only. 

ATN+EOI FUNCTION TABLE 

INPUTS OUTPUT 

ATN EOI ATN+EOI 

H X H 
X H H 
L L L II 

U) ... 
'S 
~ 
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SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

schematics of inputs and outputs 

EOUIVALENT OF ALL 
CONTROL INPUTS 

vcc------~------

INPUT 

9 kn 
NOM 

TYPICAL OF ALL I/O PORTS 
EXCEPT SRO, NDAC, and NRFD GPIB I/O PORTS 

----~~~--+-~~--~+-~-_~--------GND 

INPUT/OUTPUT 
POAT 

Driver output Req ~ 30 n NOM 
Receiver output Req ~ 110 n NOM 
Circuit inside dashed lines is on GPIB 110 ports only. 

TYPICAL OF SRO, NDAC, and NRFD 
GPIB I/O PORT 

~------~--~~----~~----~vcc 
1.7 kl! 
NOM 

10 kll 
NOM 

~---~~~---4~+---~---------GND 

INPUT/OUTPUT 
PORT 

Circuit inside dashed lines is on GPIB 1/0 ports only. 

ATN+EOIOUTPUT 

OUTPUT 

------~~----~-GNO 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Low-level driver output current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100 mA 
Continuous total dissipation at (or below) 25 DC free-air temperature (see Note 2): 

DW package ..................................................... , 1350 mW 
N package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1700 mW 

Operating free-air temperature range ...................................... O°C to 70 0 C 
Storage temperature range ............................. _ . . . . . . . . . .. - 65 DC to 150 DC 
Lead temperature 1,6 mm (1/16) inch from the case for 10 seconds: DW or N package .... 260 0 C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free·air temperature, derate the OW package to 864 mW at 70 0 e at the rate of 10.8 mW/oC, 

and derate theN package to 1088 mW at 70°C at the rate of 13.6 mW/oC. 
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SN75ALS164 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage. Vee 4.75 5 5.25 V 

High-level input voltage. VIH 2 V 

low· level input voltage. Vll 0.6 V 

Bus ports with 3 w state outputs -5.2 mA 

High-level output current. IOH Terminal ports -800 

ATN+EOI -400 
~A 

Bus ports 48 

Low-level output current, tOl Terminal ports 16 mA 

ATN+EOI 4 

Operating free-air temperature, T A 0 70 °e 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

PARAMETER 

VIK Input clamp voltage 

Vhys Hysteresis (VT + - VT _ ) Bus 

Terminal 

VOH1: High-level output voltage Bus 

ATN+EOI 

Terminal 

VOL Low-level output voltage Bus 

ATN+EOI 

Input current at Terminal§ 
II 

maximum input voltage ATN. EOI 

Terminal 

IIH High-level input current control 

ATN. EOI 

Terminal, 

III Low-level input current control 

ATN. EOI 

VI/Olbus) Voltage at bus port 

II/O(bus) Current into bus port Power on 

Power off 

Terminal 

lOS Short-circuit output current Bus 

ATN+EOI 

ICC Supply current 

eilo(bus) Bus-port capacitance 

t All typical values are at Vee = 5 V. TA = 25°C. 
1: VOH applies for three-state outputs only. 
§ Except ATN and EOI terminal pins. 

TEST CONDITIONS MIN Typt MAX UNIT 

11- 18 mA 0.8 1.5 V 

0.4 0.65 V 

IOH - -800 p.A 2.7 3.5 

IOH - -5.2 mA 2.5 3.3 V 

IOH = -400 p.A 2.7 

IOl-16mA 0.3 0.5 

IOl - 48 mA 0.35 0.5 V 

IOl - 4 mA 0.4 

VI = 5.5 V 0.2 100 

VI - 5.5 V 200 
p.A 

VI = 2.7 V 0.1 20 
p.A 

VI = 2.7 V 40 

VI = 0.5 V -10 -100 
p.A 

VI = 0.5 V -500 

Driver disabled 
Il(bus) = 0 2.5 3.0 3.7 

V 
II(bus) - - 12 mA -1.5 

Vl(bus) = -1.5 V to 0.4 V -1.3 

Vl(bus) - 0.4 V to 2.5 V 0 -3.2 

Driver disabled Vl(bus) = 2.5 V to 3.7 V 
+2.5 

-3.2 
mA 

VI(bus) = 3.7Vto5V 0 2.5 

Vl(bus) - 5 V to 5.5 V 0.7 2.5 

Vee - O. VI (bus) - 0 V to 2.5 V 40 p.A 

-15 -35 -75 

-25 -50 -125 mA 

-10 -100 

No load. TE. oe. and se low 55 75 mA 

Vee - 5 V to 0 V. 
30 pF 

VitO = 0 to 2 V. f = 1 MHz 

:1 
"5 
(J .. u 
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SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted). Vee - 5 V 

PARAMETER FROM TO 
TEST 

CONDITIONS 
MIN TYP MAX UNIT 

tpLH 
Propagation delay time, 

10 20 
low-to-high-Ievel output 

Terminal Bus 
CL = 30 pF, ns 

tpHL 
Propagation delay time, See Figure 1 

12 20 
high-to-Iow-Ievel output 

tpLH 
Propagation delay time 

5 10 
low-to-high-Ievel output 

Bus Terminal 
CL = 30 pF, 

Propagation delay time, See Figure 2 
ns 

tpHL 
high-to-Iow-Ievel output 

7 14 

Propagation delay time, 
Terminal ATN 

tpLH or ATN+EOI 
CL = 15 pF, 

3.5 10 ns 
low-to-high-Ievel output 

Terminal EOI 
See Figure 3 

Propagation delay time, 
Terminal ATN 

tpHL or ATN+EOI 
CL=15pF, 

7 15 ns 
high-to-Iow-Ievel output 

Terminal EOI 
See Figure 3 

tpZH Output enable time to high level BUS 30 

tpHZ Output disable time from high level 
TE, DC, 

(ATTN, EOI, CL=15pF, 20 

Output enable time to low level 
or 

REN,IFC, See Figure 4 
ns 

tpZL 45 
SC 

tpLZ Output disable time from low level and DAVI 20 

tpZH Output enable time to high level 
TE, DC, 

20 

tpHZ Output disable time from high level CL=15pF, 25 
or Terminal ns 

tpZL Output enable time to low level 
SC 

See Figure 5 30 

tpLZ Output disable time from low level 25 
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SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

SV 

200 n 

FROM (BUSI 
OUTPUT UNDER--4.-----4 .... -4~TEST POINT 
TEST 

TERMINAL 
INPUT 

BUS 
OUTPUT 

CL=30pF 480n J (Se. Note AI "::" 

LOAD CIRCUIT 

,.------""'- - - -- 3 V 

1.SV 1.SV 

(Se. Not. BI 

2.2V 

VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL·TO·BUS 
PROPAGATION DELAY TIMES 

FROM 
ATN+EOI 

TEST 
POINT VCC 

2kn 

(Se. NoteCI 

LOAD CIRCUIT 

4.3V 

240 !l 

FROM (TERMINALI 
OUTPUT UNDER --e-----~-4~TESTPOINT 
TEST 

CL = 30 pF J (S •• Note AI 

LOAD CIRCUIT 

3kn 

BUS 11SV \-1 ;S~ - -3
0

V
v INPUT --..I: . (S.e Note BI • 

TERMINAL 
OUTPUT 

ATN+EOI 

tPL H---j4+I tPH L-14-+I 

I _-----.... -t - -- VOH 

1.SV 1.SV 

VOLTAGE WAVEFORMS 

FIGURE 2. BUS· TO· TERMINAL 
PROPAGATION DELAY TIMES 

1.SV 1.SV 

VOLTAGE WAVEFORMS 

VOL 

FIGURE 3. ATN+EOI PROPAGATION DELAY TIMES 

NOTES: A. CL includes probe and jig capacitance. 
B. The input pulse is supplied by a generator having the following characteristics: PRR !S 1 MHz, 50% duty cycle, tr .:os 6 ns, 

If :s6 ns, Zoul = 50 n. 
C. All diodes are 1 N916 or 1 N3064. 
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SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

S1 
C>--5V 

FROM (BUSI 
zoon 

OUTPUT UNDER -"'--4111--.- TEST POINT 
TEST 

CL = 15 pF 480 n J (See Note AI ':' 

LOAD CIRCUIT 

-- .. r------- -"\ r - - -- 3V 
CONTROL 'sl 1.5 V V 1.5 V 
INPUT Ij\ (See Note BI ~ __ J \.... _____ . __ J \....---- OV 

tPZH-+l...... tPHZ-+i t--
I I 

I ' 
BUS 
OUTPUT 

I ZV 
S10PEN.;..._-,-.J 

I 
I 

OV 
tp LZ -----"--t tpz L --+----I 

BUS 
OUTPUT 
S1 CLOSED 

, :r- "3.5 V 

f O.5V I...,-_____ --J - - - VOL 
\1.0V 

VOLTAGE WAVEFORMS 

FIGURE 4. BUS ENABLE AND 
DISABLE TIMES 

NOTES: A. CL includes probe and jig capacitance. 

FROM (TERMINALI 
OUTPUT 
UNDER TEST 

CL = 15 pF 

(See NoteAIJ 
3kn 

LOAD CIRCUIT 

-- .. ,--- - - - - -"\ r--- -- 3V 
CONTROL ¥1 5 V ~ 
INPUT 1':1. • (See Note BI Ii' 1.5 V __ J I ,- __ . _ _____ J ,'- _____ OV 

tpZH -+!,....... tpHZ-+t r--
TERMINAL I I ------ VOH 
OUTPUT I , 90% 

I 1.5V I 
S10PEN I 

tPZL-+l t-- tPLZ-.j 

TERMINAL , 
OUTPUT 1.0 V 

Sl CLOSED 

VOLTAGE WAVEFORMS 

FIGURE 5. TERMINAL ENABLE 
AND DISABLE TIMES 

OV 

B. The input pulse is supplied by a generator having the following characteristics: PRR :s; 1 MHz, 50% duty cycle, tr :s; 6 n5, 
tf ,,;6 ns, Zout = 50 O. 
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SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH·LEVEL OUTPUT VOLTAGE TERMINAL LOW-LEVEL OUTPUT VOLTAGE 
vs vs 

HIGH·LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT 

vc1c = 51V 

........ TA = 25°C-

~ 

\,. 

" '" " '\. , 

0.6 

> 
I 0.5 

GO 

'" l! 
"0 
> 0.4 .. 
" e-
" 0.3 0 
0; 
> 
GO 

...J 

~ 0.2 
0 

...J 
I 

...J 
0 0.1 
> 

tc=)V / 
/ 

-TA=25°C 

V 
/ 
/' 

/ 
/ 

V 

" o -5 -10 -15 -20 -25 -30 -35 -40 
o 

o 20 40 50 60 10 30 

IOH-High-Level Output Current-mA IOL -Low-Level Output Current-mA 

FIGURE 6 FIGURE 7 

TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 
4.0 

VCC = 5 V 

3.5 No load 
TA= 25°C 

> 3.0 
I 
I!l. 2.5 l! 
0 
> 2.0 .. 
" e-

I 

I I 

I 
I 
VT- VT+ 

" 1.5 0 
I 
0 

i 

i 
> 1.0 

0.5 

o 
o UUUU 1~1~ lAl~ 1~ 2~ 

VI-Input Voltage-V 

FIGURE 8 
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SN75ALS164 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

> 
I .. 
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"0 
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::J 

So 
::J 

0 
a:; ,. .. 
...J 
.i:. 
.2' 
:I: 
I 
:I: 
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TYPICAL CHARACTERISTICS 

BUS HIGH·LEVEL OUTPUT VOLTAGE 
vs 

HIGH-LEVEL OUTPUT CURRENT 
4 T 

VCC = 5 V 

3 

2 

~ 
TA = 25°C 

~ 
~ 

'" ~ 
0 

'~ 
o -10 -20 -30 -40 -50 -60 

IOH-High-Level Output Current-rnA 

FIGURE 9 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

VCC = 5 V 
No load 
TA = 25°C 

OL-__ L-__ L-~L-~ __ ~ __ ~ __ -L ___ 

0.9 1.0 1_1 1.2 1.3 1.4 1.5 1.6 1.7 

VI-Input Voltage-V 

FIGURE 11 
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BUS LOW-LEVEL OUTPUT VOLTAGE 
vs 

LOW·lEVEl OUTPUT CURRENT 

0.6 I 

0.5 

0.4 

VCC = 5 V 

/V TA = 25°C 
~ 1----1 -

I /' 
V 

V 
./ 

0.3 

0.2 ./ 
V 

I 

/ 
0.1 I 

o 
o 10 20 30 40 50 60 70 80 90 100 

10l -Low-Level Output Current-rnA 

FIGURE 10 

BUS CURRENT 
vs 

BUS VOLTAGE 

VI/O(bus)-Bus Voltage-V 

FIGURE 12 
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ADVANCE 
INFORMATION 

SN75ALS165 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

D301 1, JUNE 1986 

MEETS IEEE STANDARD 488-1978 (GPIBI 

• 8·Channel Bidirectional Transceiver 

• High-Speed Advanced Low-Power Schottky 
Circuitry 

• Low Power Dissipation . , . 46 mW Max per 
Channel 

• Fast Propagation Times , , . 20 ns Max 

• High-Impedance P-N-P Inputs 

• Receiver Hysteresis, , . 650 mV Typ 

• No Loading of Bus When Device is Powered 
Down (VCC - 01 

• Power-Up/Power-Down Protection (Glitch
Freel 

• Driver and Receiver Can Be Disabled 
Simultaneously 

description 

The SN75ALS 165 eight-channel general
purpose interface bus transceiver is a monolithic, 
high-speed, Advanced Low-Power Schottky 
device designed for two-way data 
communications over single-ended transmission 
lines, It is designed to meet the requirements of 
IEEE Standard 488-1978. The transceiver 
features driver outputs that can be operated in 
either the passive-pullup or three-state mode. If 
Talk Enable (TEl is high, these ports have the 
characteristics of passive-pullup outputs when 
Pullup Enable (PEl is low and of three-state 
outputs when PE is high. Taking TE low places 
these ports in the high-impedance state. Taking 
TE and PE low places both the drivers and 
receivers in the high-impedance state, The driver 
outputs are designed to handle loads up to 48 
milliamperes of sink current. 

An active turn-off feature has been incorporated 
into the bus-terminating resistors so that the 
device exhibits a high impedance to the bus 
when Vee = 0, When combined with the 
SN75ALS161 or SN75ALS162 management 
bus transceiver, the pair provides the'complete 
16-wire interface for the IEEE 488 bus, 

The SN75ALS 165 is manufactured in a 20-pin 
package and is characterized for operation from 
ooe to 70 oe. 

ADVANCE INFORMATION documents conlain 

ow, J, DR N PACKAGE 

(TOP VIEWI 

TE 

B1 

B2 02 

B3 03 

BUS B4 04 TERMINAL 

I/O PORTS B5 05 I/O PORTS 

B6 06 

B7 07 

B8 08 

GNO PE 

FUNCTION TABLES 

EACH DRIVER EACH RECEIVER 

INPUTS OUTPUT INPUTS OUTPUT 

0 TE PE B B TE PE 0 

H H H H L L H L 

L H X L H L H H 

H X L zt X H X Z 

X L X zt X X L Z 

H = high level, L = low level, X = irrelevant, 
Z = high·impedance state. 
tThis is the high-impedance slale of a normal 3-slale 
output modified by the internal resistors to Vee and 
ground. 

Copyright © 1986. Texas Instruments Incorporated 
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SN75ALS165 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

logic symbol t 

81 

82 

B3 

B4 

B5 

B6 

B7 

B8 

logic diagram (positive logic) 

PE (11) 

TE ~~ 
01 

(19) r... ..,... 

L 
(18) ..L 

L'1 
02 

L 
(17) ..L 

If 
03 

04 
(16) 

--&1-1 
" 

/.Ij 
" 

-bl 
"'J 

t This symbol is in accordance with ANSI/IEEE Std '91-1984 and 
lEG Publication 617-12, 

..,... 

~I 
'Q Designates 3-state outputs, 
e Designates passive-pullup outputs. 

schematics of inputs and outputs 

3-62 

EaUIVALENT OF ALL CONTROL INPUTS 

vcc------~r_------

INPUT 

9kn 
NOM 

GND--~--~~----~ 

" (15) ..L 
If 

At 1 L 

05 

" (14) 

rio( 
-bl 

06 

" (13) 
..,.... 

-bl 
07 

"'J 
(12) r... ..,... 

~1 I 

08 

" 

EaUIVALENT OF ALL INPUT/OUTPUT PORTS 

Driver output Req = 30 0 NOM 
Receiver output Req = 110 0 NOM 

Circuit inside dashed lines is on the driver outputs only. 
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SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) ............................ '. . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Low-level driver output current. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 100 rnA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

DW package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1125 mW 
J package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1375 mW 
N package ........................................................ 11 50 mW 

Operating free-air temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 60 seconds: J package .......... 300°C 
Lead temperature 1,6 mm (1/16 inch) from the case for 10 seconds: DW or N package. . .. 260°C 

NOTES: 1. All voltage values are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, derate the OW package to 720 mW at 70 0 e at the rate of 9.0 mW/oC, derate 

the J package to 880 rnW at 70 De at the rate of 11.0 rnw/oe, and derate the N package to 736 rnW at 70 0 e at the rate 
of 9.2 rnw/oe. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

Bus ports with pullups active -5.2 rnA 
High-level output current, IOH 

Terminal ports -800 ~A 

Bus ports 48 
Low-level output current, IOL rnA 

Terminal ports 16 

Operating free-air temperature, T A 0 70 De • en ... 
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SN75ALS165 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
(unless otherwise noted) 

:r ... 
CD 
::;. 
I» 
(') 
CD 

VIK 

Vhys 

VOH~ 

VOL 

II 

IIH 

IlL 

VI/O(busi 

II/O(busi 

lOS 

ICC 

ei/o(busl 

PARAMETER 

Input clamp voltage 

Hysteresis 

(VT+ - VT-I 
High-level 

output voltage 

Low-level 

output voltage 

Input current at 

maximum input voltage 

High-level input current 

Low-level input current 

Voltage at bus port 

Current into bus port 

Short-circuit 

output current 

Supply current 

Bus-port capacitance 

TEST,CONDITIONS 

II ~ -1B mA 

Bus 

Terminal 10H - - BOO ~A, TE at O.B V 

Bus 10H - - 5.2 mA, PEandTEat2V 

Terminal 10L ~ 16 mA, TE at O.B V 

Bus IOL - 4B mA, TEat2V 

Terminal VI ~ 5.5 V 

Terminal 

and 
VI ~ 2.7 V 

control 

inputs 
VI ~ 0.5 V 

II(busi ~ 0 
Driver disabled 

Il(busi - - 1 2 mA 

Vl(busi - -1.5 V to 0.4 V 

Vl(busi ~ 0.4 V to 2.5 V 

Vl(busi ~ 2.5 V to 3.7 V 
Power on Driver disabled 

Vl(busi ~ 3.7 V to 5 V 

Vl(busi - 5 V to 5.5 V 

Power off Vee ~ 0, Vl(busi ~ 0 V to 2.5 V 

Terminal 

Bus 

I Terminal outputs low and enabled 
No load I Bus outputs low and enabled 

Vee ~ 5 V to 0 V, VI/O ~ 0 to 2 V, 

f ~ 1 MHz 

l> t All typical values are at V ee ~ 5 V, T A ~ 25°C. 
r- ~VOH applies for three-state outputs only. 

en 
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MIN TVpt MAX UNIT 

-O.B -1.5 V 

0.4 0.65 V 

2.7 3.5 
V 

2.5 3.3 

0.3 0.5 
V 

0.35 0.5 

0.2 100 ~A 

0.1 20 ~A 

-10 -100 ~A 

2.5 3.0 3.7 
V 

-1.5 

-1.3 

0 -3.2 

+2.5 

-3.2 mA 

0 2.5 

0.7 2.5 

-40 ~A 

-15 -35 -75 

-25 -50 -125 
mA 

42 56 
mA 

52 70 

30 pF 



SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

switching characteristics over recommended range of operating free-air temperature (unless otherwise 
noted), Vee - 5 V 

PARAMETER FROM TO TEST CONDITIONS MIN TVpt MAX UNIT 

tPLH 
Propagation delay time, 

10 20 
low-to-high-Ievel output 

Terminal Bus 
CL = 30 pF, 

ns 

tpHL 
Propagation delay time, See Figure 1 

12 20 
high-to-Iow-Ievel output 

tpLH 
Propagation delay time, 

5 10 
low-to-high-Ievel output I CL = 30 pF, 

Bus ,Terminal ns 

tpHL 
Propagation delay time, See Figure 2 

7 14 
high-to-Iow-Ievel output 

tpZH Output enable time to high level 11 20 

tpHZ Output disable time from high level CL = 15 pF, 3 10 
TE Bus ns 

tpZL Output enable time to low level See Figure 3 18 35 

tpLZ Output disable time from low level 5 20 

tpZH Output enable time to high level 5 20 

tpHZ Output disable time from high level CL = 15 pF, 8 20 
TE Terminal ns 

tpZL Output enable time to low level See Figure 4 9 20 

tPLZ Output disable time from low level 8 20 

ten Output pull-up enable time CL - 15 pF, 3 10 
PE Terminal ns 

tdis Output pull-Up disable time See Figure 5 4 12 

t All typical values are at T A = 25 DC. 
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SN75ALS165 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

3V 

PARAMETER MEASUREMENT INFORMATION 

OINPUT f.5V X5~ -- -3V 
----"L_. ~·-------ov 

'PLH""--'" "'HL ~ 

I',...-----..~II-- -VOH 
B OUTPUT 2.2 V 

• 1.0V 
VOH 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 1. TERMINAL·TO·BUS PROPAGATION DELAY TIMES 

4.3V 

24012 

3kU 

TEST CIRCUIT 

BI~'5V 
I 

'PLH""'" 

o OUTPUT 1,5 V 

\:---3V 
I . OV 

'PHL~ 

i~.~ -VOH 

\:.. VOL 

VOLTAGE WAVEFORMS 

FIGURE 2. BUS·TO·TERMINAL PROPAGATION DELAY TIMES 

S2 

480u 

'fEST CIRCUIT 

::j5V 'i5~----3V 

'PZH--I 14- tpHZ"""" 0 V 

B OUTPUTI I, ,..------------+-~ S1to3V I 
S20PEN , 

tpZL , .. 

BOUTPUT 
81 to GND 

S2CLOSED 

VOLTAGE WAVEFORMS 

O.8V 

35V 

FIGURE 3. TE·TO·BUS ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR :$ 1 MHz, 50% duty cycle, tr :$ 6 ns, 
tf :$6 ns, Zout = 50 Il. 

3·66 

B. CL includes probe and jig capacitance. 
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SN75ALS165 
OCTAL GENERAL-PURPOSE INTERFACE BUS TRANSCEIVER 

PARAMETER MEASUREMENT INFORMATION 

S2 

3 kn 

TEST CIRCUIT 

~_ 3V 

TE INPUTi\"".5_V ______ ...J.i·s:. ___ -0 V 

tpZH~ r: tpHZ~ ~ 
o OUTPUT I I -9'0%- - -VOH 

S1to3V I 1.SV : 

S2 OPEN I I 

tpZL ----t tpLZ~ 

o OUTPUT 
51 to GNO 

S2ClOSED 

VOLTAGE WAVEFORMS 

OV 

4V 

FIGURE 4. TE-TO·TERMINAL ENABLE AND DISABLE TIMES 

>-<II"';':'----'---<II-OUTPUT 

TEST CIRCUIT VOLTAGE WAVEFORMS 

FIGURE 5. PE-TO-BUS PULLUP ENABLE AND DISABLE TIMES 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR " 1 MHz. 50% duty cycle. tr ,,6 ns, 
tf ,,6 ns, Zout = 50 n. 

B. CL includes probe and jig capacitance. 
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SN75ALS165 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

4.0 

> I 3.5 .. 
'" l! 
"0 

3.0 

> .. 2.5 " e-
" 0 2.0 
a; 
> 
" ...I 1.5 
1: 
'" l: 1.0 I 
::r:: 
0 
> 0.5 

o 

TYPICAL CHARACTERISTICS 

TERMINAL HIGH·LEVEL OUTPUT VOLTAGE TERMINAL LOW·LEVEL OUTPUT VOLTAGE 
vs vs 

HIGH·LEVEL OUTPUT CURRENT LOW·Ll=VEL OUTPUT CURRENT 

I I 
VCC=5V 

....... 
t\. 

TA=25°C-

'", 
'\ ." 

~ 
I\. 

't\. 

0.6 

> 0.5 I 
& 
l! 
"0 

0.4 > ... 
" ... .. 
" 0.3 0 
a; 
> 

" ...I 

~ 0.2 
0 

...I 
I 
...I 
0 0.1 
> 

_ tC=5~V / 
V 

TA = 25 C V 
./ 
,/ 

/ 
V 

/ 

o o -5 -10 -15 -20 -25 -30 -35 -40 o 10 20 30 40 50 60 

IOH-High.Level Output Current-mA IOL -Low·Level Output Current-mA 

FIGURE 6 

4.0 

3.5 

> 3.0 
I 
" '" 2.5 l! 
"0 
> 2.0 = ... .. 
'" 1.5 0 
I 
0 
> 1.0 

0.5 

o 

TERMINAL OUTPUT VOLTAGE 
vs 

BUS INPUT VOLTAGE 

VCC= 5V 
No load 
TA=25°C 

I 
I VT- VT+ 
; 

FIGURE 7 

o 0.2 0.4 0.6 O.B 1.0 1.2 1.4 1.6 1.B 2.0 
VI-Input Voltage-V 

FIGURE 8 
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SN75ALS165 
OCTAL GENERAL·PURPOSE INTERFACE BUS TRANSCEIVER 

TYPICAL CHARACTERISTICS 

BUS HIGH·LEVEL OUTPUT VOLTAGE BUS LOW-LEVEL OUTPUT VOLTAGE 
vs vs 

BUS HIGH-LEVEL OUTPUT CURRENT BUS LOW-LEVEL OUTPUT CURRENT 

VCC'=5V 

~ 
TA=25°e 

I~ 
'\. 

'" '" ~"" 

0.6 

> 
I 0.5 .. 
! 
0 
> 0.4 .. 
" So 
" 0 0.3 

Gi 
> .. 

..J 

~ 0.2 
..J 
I 
..J 
0 0.1 > 

VCC = 5 V 
/ TA = 25°e 

./ 

/' 
V 

/ 
V 

/' 
/ 

V 

o 
o -10 -20 -30 -40 -50 -60 o 10 20 30 40 50 60 70 80 90 100 

IOH-High-Level Output Current-mA IOL -Low-Level Output Current-mA 

FIGURE 9 

BUS OUTPUT VOLTAGE 
vs 

TERMINAL INPUT VOLTAGE 

Vec= 5V 
No load 
TA = 25°C 

FIGURE 10 

> 3r--i---t---r--~--+---r--+--~ 
I 

t 
~ 
; 2r--1---+--~--~--+_--~-+--~ 
So 
" 9 
o 
> 

OL-~ __ -L __ ~ __ L_~ __ -L __ ~~ 

0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 

VI-Input Voltage-V 

FIGURE 11 
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• Meets EIA Standard RS-422-A 

• High-Speed, Low-Power ALS Design 

• 3-State TTL Compatible 

• Single 5-V Supply Operation 

• High Output Impedance in Power-Off 
Condition 

• Complementary Output Enable Inputs 

• Improved Replacement for the AM26LS31 

description 

This quadruple complementary-output line driver 
is designed for data transmission over twisted
pair or parallel-wire transmission lines. It meets 
the requirements of EIA Standard RS-422-A and 
is compatible with 3-state TTL circuits. 
Advanced Low-Power Schottky technology 
provides high speed without the usual power 
penalties. Standby supply current is typically 
only 26 milliamperes, while typical propagation 
delay time is less than 10 nanoseconds. 

SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

D2904. JULY 1985 

SN75ALS192 ... D. J. N DUAL-IN-LiNE PACKAGE 

ITOP VIEW) 

1A Vee 
1Y 4A 
1Z 4Y 

ENABLE G 4Z 
2Z ENABLE G 
2A 3Z 
lA 3Y 

GND 3A 

FUNCTION TABLE (EACH DRIVER) 

INPUT ENABLES OUTPUTS 

A G G Y 
H H X H 

L H X L 

H X L H 

L X L L 

X L H Z 

H - hIgh level, L - low level, 
Z ~ high impedance loff). 
x = irrelevant 

Z 

L 

H 

L 

H 

Z 

High-impedance inputs maintain input currents low, less than 1 microampere for a high level and less than 
100 microamperes for a low level. Complementary control inputs, G and 13, allow these devices to be enabled 
at either a high input level or low input level. The SN75ALS192 is capable of data rates in excess of 20 
megabits per second and is designed to operate with the SN75ALS193 quadruple line receiver. 

The SN75ALS 192 is characterized for operation from OOC to 70°C. 

logic symbol t 

G (41 

G 

2A 

3A 191 

4A (151 

EN 

1---'-''''- lY 

1-""--"'-'- 12 

1---I--~2Y 
2Z 

j------j~~~3Y 

L------1t=~ 3Z r (141 4Y 

(131 4Z 

lThis symbol is in accordance with ANSI/IEEE Std 91·1984 and 
lEe Publication 617.12. 

PRODUCTION DATA documenls contain 
information current as of publication date. 

logic diagram (positive logic) 

G (~4!...1...r_ ... 

G (121 >--.--, 

lA :..;(1~) ____ +~ 

2A "'(7..:.) ____ -+-i 

3A .:..:(9~) ____ +-1 

4A (",1.:,5:-) ------i 

Copyright © 1985, Texas Instruments Incorporated 
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SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

schematics of inputs and outputs 

EQUIVALENT OF EACH 

DATA (A) INPUT 

INPUT--<~ .... -i 

EQUIVALENT OF EACH 

ENABLE INPUT 

INPUT---<~""-i 

TYPICAL OF EACH OUTPUT 

-1~---_-Vcc 

OUTPUT 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage, VI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Output off-state voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

D package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 950 mW 
J package ....... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1000 mW 
N package. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 875 mW 

Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to 70°C 
Lead temperature 1,6 mm (1116 inch) from case for 60 seconds: J package ............ 300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ........ 260°C 

NOTES: 1. All voltage values except differential output voltage VOD are with respect to network ground terminal. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Table. In the J package, SN75ALS192 chips 

are glass mounted. 

DISSIPATION DERATING TABLE 

PACKAGE 
TA - 25°C DERATING ABOVE TA - 70° 

POWER RATING FACTOR TA POWER RATING 

D 950 mW 7.6 mW/oC 25°C 608 mW 

J (Glass mount) 1000 mW 8:2 mW/oC 28°C 656 mW 

N 875 mW 7.0 mW/oC 25°C 560 mW 

3-72 TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



recommended operating conditions 

Supply voltage, Vee 

High·level input voltage, VIH 

Low·level input voltage, VIL 

High·level output current, 10H 

Low-level output current, IOL 

Operating free-air temperature, T A 

SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

MIN NOM MAX UNIT 

4.75 5 5.25 V 

2 V 

0.8 V 

-20 mA 

20 mA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK Input clamp voltage Vee ~4.75V, II ~ -18 mA -1.5 V 

VOH High·level output voltage Vee ~ 4.75 V, 10H ~ -20 mA 2.5 V 

VOL Low-level output voltage Vee - 4.75 V, 10L - 20 mA 0.5 V 

I Vo - 0.5 V -20 
10Z Off-state (high-impedance state) output current Vee ~ 5.25 V I Vo _ 2.5 V 20 

~A 

II Input current at maximum input voltage Vee - 5.25 V, VI ~7V 0.1 mA 

IIH High-level input current Vee - 5.25 V, VI - 2.7 V 20 ~A 

IlL Low-level input current Vee - 5.25 V, VI - 0.4 V 0.2 mA 

lOS Short-circuit output current~ Vee ~ 5.25 V -30 -150 mA 

lee Supply current lall drivers) Vee - 5.25 V, All outputs disabled 26 45 mA 

t All typical values are at Vee ~ 5 V, TA ~ 25°e. 
+Nat more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics, Vee - 5 V, TA .. 25°e (see Figure 1) 

PARAMETER TEST CONDTIONS MIN TYP MAX UNIT 

tPLH Propagation delay time, low-to-high-Ievel output 6 13 ns 

tpHL Propagation delay time, high-to-Iow-Ievel output 
eL ~ 30 pF, S 1 and S2 open 

9 14 ns 

Output-ta-output skew 3 6 ns 

tpZH Output enable time to high level RL ~ 75 [J 11 15 ns 

tpZL Output enable time to low level RL - 180 {l 16 20 ns 

tpHZ Output disable time from high level 8 15 ns 
eL ~ 10 pF, S 1 end S2 closed 

tpLZ Output disable time from low level 18 20 ns 
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SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

PARAMETER MEASUREMENT INFORMATION 

INPUT A .11.3 V \1~;; - -3 V 

~ I' ov 

ISee Note A) ~tpLHI. ~ ~ V I 1"-- OH 
OUTPUT V : : 1.5 V 

I I VOL 
I Skew""" to- I Skew~ 

tPH L -to----+! I.-tp LH--.J 

OUTPUT Z '1.5 V yVOH 
\... _____ J.. _ _ VOL 

PROPAGATION DELAY TIMES AND SKEW 

ENABLEG~r-------- -,. 3V 

~,1.5 V ISee Note B) 1.5 ,,'L 
ENABLE G ___ JI ...:::.::11'-- - - - ---0 V 

WAVEFORM 1 
(See Note C) 

WAVEFORM 2 
IS .. Note C) 

It---tPZL---+I tpLZ~ 
, , ,) Sl and 

1"--~4.5V, ,S2closed 
,Slclosed. 1.5V '¥ __ £ ~1.5V 
,52 open I I T .---VOL 
I4--tPZH-----+j tpHZ~ 0.5 V 

10.5 V 
----...... t.. ___ VOH 

-l<;a: ~ 1.5V 
81 open, I 
S2closed F 

--""'OV S1 and 
82 closed 

ENABLE AND DISABLE TIMES 

VOL TAGE WAVEFORMS 

TEST 
POINT 

Sl 

VCC J 18012 

CL 7512 

ISeeNoteO) I 
TEST CIRCUIT 

NOTES: A. When measuring propagation delay times and skew, switches S1 and S2 are open. 
B. Each enable is tested separately. 
C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the enable inputs. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the enable inputs. 
D. CL includes probe and jig capacitance. 
E. All input pulses are supplied by generators having the following characteristics: PRR :s; 1 MHz, Zout :::: 50 n, tr ::;; 15 ns, and 

tf :s; 6 ns. 

FIGURE 1. SWITCHING TIMES 
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SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 
5.0 

No Load 
4.5 -Outputs Enabled 

> 
I .. 
'" l!! 
0 
> 
~ 

::J 

So 
::J 
0 
I 
0 
> 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

0.5 

o 
o 

4.0 

3.5 

> 3.0 
I .. 
! 2.5 

~ 
':i 2.0 
e-
::J 9 1.5 
o 
> 1.0 

0.5 

o 
o 

TA-25°e 
Vee 5.5 V-

Vee=5V-
I I 

Vee=4.5V-

0.5 1.0 1.5 2.0 3.5 3.0 

VI-Data Input Voltage-V 

FIGURE 2 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

Vee = 5.5 V 
I 

vee-15 V 

Vee- 4.5 V 

VI =2V 
RL = 470 n to Ground 
See Note 3 
TA = 25°e 

0.5 1.0 1.5 2.0 2.5 3.0 

VI-Enable G Input Voltage-V 

FIGURE 4 

5.0 

4.5 

4.0 

::r 3.5 .. 
13.0 
~ 
'~ 2.5 

::J 

~ 2.0 
o 
b 1.5 
> 

> 
I .. 

1.0 

0.5 

o 

4.0 

3.5 

3.0 

3' 2.5 
0 
> 
~ 

::J 
2.0 

So 
::J 

0 1.5 
I 
0 
> 1.0 

0.5 

o 

o 

o 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

Vee = 5 V 
Outputs Enabled 
No Load TA = 700 e 

TA oOe-

I 

-TA = 25°C 

0.5 1.0 1.5 2.0 2.5 3.0 

VI-Data Input Voltage-V 

FIGURE 3 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

TA = 70oe~ "-." I 
TA=25°e-1"--- .... I 
TA = oOe_ 

~ 

Vee = 5V 
VI = 2 V 
RL = 470 n to Ground 
See Note 3 

0.5 1.0 1.5 2.0 2.5 3.0 

VI-Enable G Input Voltage-V 

FIGURE 5 

NOTE 3: The A input is connected to Vee during the testing of the Y outputs and to ground during the testing of the Z outputs. 
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SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS 

Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

6 
Vcc = S.S V RL=~70nt~VCC 

S 
VCC=S V See Note 3 

TA = 2S·C -
VCC = 4.S V 

> 
I 4 .. 
'" :I 
"0 
> 3 ... 
:I 

S 
0 

2 I 
0 
> 

0 
0 O.S 1.0 1.S 2.0 2.S 3.0 

VI-Enable G Input Voltage-V 

FIGURE 6 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 

S.O 
VCC= SV 

> 4.S IOH = -20mA 
I See Note 3 .. 4.0 '" IO ... 

"0 3.S > ... 
:I 3.0 a. ... 
:I 
0 2.S 
"ii 
> .. 2.0 ..J 
i: 
'" 1.S J: 
I 
:I: 1.0 
0 
> 

O.S 

0 
0 10 20 30 40 SO 60 70 80 

T A-Free.Air Temperature-·C 

FIGURE 8 

6 

S 

> 
I 4 " '" :I 
~ 

3 ... 
:I 
So 
:I 

9 2 
0 
> 

o 

S.O 

=t 4.S 

" ; 4.0 

~ 3.S ... 
E- 3.0 
:I 

o 2.S 
"ii 
i; 
..J 2.0 
i: 
; 1.S 
I is 1.0 

> 
O.S 

o 

Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

VCC= SV 
RL = 470 n to VCC 
See Note 4 

TA = 70·C~ 
b -TA=O·C 
I'--

o 

o 

TA = 2S·C~ 
I'--

--.... 

O.S 1.0 1.S 2.0 2.S 
VI-Enable G Input Voltage-V 

FIGURE 7 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

See Note 3 
TA=2S·C 

r---I'\. 
r---

'" "- VCC=S.SV,_ - '\. '\. 
I I I 

...-VCC=S"._ 

:'-..' ?\ I I 
VCC= 4.SV 

'\ f> (\ 
"- '\ '\ 

'\ .'\ " "'-" '\ -20 -40 -60 -80 

3.0 

r--
f--

f--

-100 

IOH-High·Level Output Current-mA 

FIGURE 9 

NOTES: 3. The A input is connected to Vee during the testing of the Y outputs and to ground during the testing of the Z outputs. 
4. The A input is connected to ground during the testing of the Y outputs and to Vee during the testing of the Z outputs. 
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SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOL TASE 
vs 

FREE-AIR TEMPERATURE 
0.5,---,----,----r-...,--,---,----,----, 

Vee =5 V 
IOL = 20 rnA--j----i----i----i----i---j 

1 See Note 4 
.. 0.41--t"--t"--t--t--t--t--t---i 
~ 
~ 
&. 0.3 I--t--t--t--t--t--t--t---i 
; 
o 
a; 
3 0.2~-~-~-~-~-~-~-~~ 
~ o 

...I 

~ 0.11--1--1--1--1--1--1--1----1 

~ 

<C 
E 
I 
E 
2! 
;; 

(.J 

> 
ii 
Q. 
:::I 

'1 
(.J 

E 

O~~-~-~---L---L--~--~~ 

o 10 20 30 40 50 60 70 80 

80 

70 

60 

50 

40 

30 

20 

10 

TA-Free-Air Ternperature-oe 

FIGURE 10 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

Outputs Enabled 
No Load 
TA = 25°C 

INPUTS GROUNDED 

INPUTS OPEN 

~ ~ 
~ 

7 

I::;:: 

o 
o 2 -----3 4 5 6 7 

vee-Supply Voltage-V 

FIGURE 12 

8 

1.0 

1 0.9 

i 0.8 

~ 0.7 ... 
e. 0.6 
:::I 

o 0.5 
a; 
i; 

...I 0.4 

~ ...I 0.3 
I 
6 0.2 
> 

0.1 

o 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

See Note 4 T T 
I-TA = 25°C 

Vee = 4.5 V 

/ 
Vee=5V-J i----l 1J 

~ ~ V 

A q:3? 
.&f& ~ 

I/""" Vee=5.5V-

~ 
~ 

/ 
o 10 20 30 40 50 60 70 80 90 100 

<C 
E 
.!. 
c:: 
2! 
;; 

(.J 

> 
ii 
Q. 
:::I 

'1 
(.J 
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40 
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20 
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5 

o 
o 

IOL -Low-Level Output Current-rnA 

FIGURE 11 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

I 1 II 
A Inputs Open or Grounded 
Outputs Disabled 
No Load / 

/ TA = 25°C 

/ 
/ 

/ 
/ 

/ 

/ 
../ 

2 3 4 5 6 

vee-Supply Voltage-V 

FIGURE 13 

/ 

7 8 

NOTES: 3. The A input is connected to Vee during the testing of the Y outputs and to ground during the testing of the Z outputs. 
4. The A input is connected to ground during the testing of the Y outputs and to Vee during the testing of the Z outputs. 
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SN75ALS192 
QUADRUPLE DIFFERENTIAL LINE DRIVERS 

II 

3-78 
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TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 
vs 

FREQUENCY 

VCC = 5'" II 

Input = 0 to 3 V 
Duty Cycle = 50% 
CL = 30 pF to All Outputs 

j/ 

II 
II 

IIIIIII 
10 k 100 k 1M 10 M 

f-Frequency-Hz 

FIGURE 14 
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ADVANCE 
INFORMATION 

• Meets EIA Standards RS-422-A, RS-423-A, 
and RS-485 

• Meets CCITT Recommendations V.1 0., 
V.11, X.26, and X.27 

• Designed for Multipoint Bus Transmission on 
Long Bus Lines in Noisy Environments 

• 3-State Outputs 

• Common-Mode Input Voltage 
Range . . . - 7 V to 7 V 

• Input Sensitivity ... ± 20.0. mV 

• Input Hysteresis ... 120. mV Typ 

• High Input Impedance . . . 12 kO Min 

• Operates from Single 5-Volt Supply 

• Low ICC Requirements: 
ICC ... 35 rnA Max 

• ,Improved Speed and Power Consumption 
Compared to AM26LS32A 

description 

The SN75ALS193 is a monolithic quadruple line 
receiver with three-state outputs designed using 
Advanced Low-Power Schottky technology. 
This technology provides combined 
improvements in bar design, tooling production, 
and wafer fabrication. This, in turn, provides 
significantly less power requirements and 
permits much higher data throughput than other 
designs. The device meets the specifications of 
EIA Standards RS-422-A, RS-423-A, and 
RS-485. It features three-state outputs that 
permit direct connection to a bus-organized 
system with a Fail-Safe design that ensures the 
outputs will always be high if the inputs are 
open. 

The device is optimized for batanced multipoint 
bus transmission at rates up to 10 megabits per 
second. The input features high input 
impedance, input hysteresis for increased noise 
immunity, and an input sensitivity of 
± 20.0 millivolts over a common-mode input 
voltage range of - 7 to 7 volts. It also features 
active-high and active-low enable functions that 
are common to the four channels. The 
SN75ALS 193 is designed for optimum 
performance when used with the SN75ALS192 
quadruple differential line driver. 

The SN75ALS 193 is characterized for operation 
from ODe to 70De. 

ADVANCE INFORMATION documonts c.ntoin 

SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

J DUAL-IN-liNE PACKAGE 

ITOP VIEW) 

1B Vee 
1A 4B 
1Y 4A 
G 4Y 

2Y G 
2A 3Y 
2B 3A 

GND '--"''-----'~ 3B 

02931. JUNE 1986 

logic symbol t 

G 

Ii 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

(31 1Y 

(51 2Y 

(111 3Y 

(13) 4Y 

tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEG Publication 617-12, 

logic diagram (positive logic) 

(3) ~V 

2A (6) 
(5) 2Y 

28 (7) 

(11) 3Y 

(13) 4Y 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL ENABLES OUTPUT 

A-'-B 

VID ., 0.2 V 

-0.2 V < VID < 0.2 V 

VID s -0.2 V 

X 

H = high level 
L = low level 
X = irrelevant 

indeterminate 
Z = high-impedance (off) 

G G 

H X 

X L 

H X 

X L 

H X 

X L 

L H 

schematics of inputs and outputs 

EQUIVALENT OF EACH A OR B INPUT 

VCC----~----4I~--

INPUT 

GND 

3 kll 
NOM 

18 kll 
NOM 

300 kll 
NOM 

VCC (A) 
or 

GND (B) 

EQUIVALENT OF G OR G INPUTS 

VCC ---..... ----41~ 

INPUT 

GND~-~~~--

Y 

H 

H 

? 

? 
L 

L 

Z 
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5011 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage, A or B inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ± 15 V 
Differential input voltage (see Note 2) ......................................... ± 15 V 
Enable input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Low-level output current ................................................... 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) . . . . . .. 1025 mW 
Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds ...................... 300°C 

NOTES: 1. All voltage values, except differential input voltage, are with respect to network ground terminal. 
2. Djfferential~input voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operation above 25°C free~air temperature, derate to 656 mW at 70 0 e at the rate of 8.2 mw/oe. In the J package, 

SN75ALS193 chips are glass mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, Vee 4.75 5 5.25 V 

Common-mode input voltage, VIC ±7 V 

Differential input voltage, VID ±12 V 

High-level input voltage, VIH 2 V 

Low-level input voltage, VIL 0.8 V 

High-level output current, IOH -400 ~A 

Low-level output current, IOL 16 mA 

Operating free-air temperature, T A 0 70 °c I 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended range of common-mode input voltage, supply voltage, 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST CONOITIONS MIN Typt MAX UNIT 

VT+ Positive-going threshold voltage 200 mV 

VT- Negative-going threshold voltage -200t mV 

Vhys Hysteresis § 120 mV 

VIK Enable-input clamp voltage II ~ -18 mA -1.5 V 

VOH High-level output voltage VID - 200 mY, 10H - 400 ~A 2.7 3.6 V 

10L - 8 mA 0.45 
VOL Low-level output voltage VID ~ -200 mV V 

10L ~ 16 mA 0.5 

Va - 2.4 V 20 
10Z High-impedance-state output current VCC ~ 5.25 V ~A 

Va - 0.4 V -20 

Other input at a v J VI - 15 V 0.7 1.2 
II Line input current mA 

See Note 4 VI - 15 V 1.0 1.7 

VIH - 2.7 V 20 
IIH High-level enable-input current 

VIH ~ 5.25 V 100 
~A 

IlL Low-level enable-input current VIL ~ 0.4 V -100 ~A 

Input resistance 12 18 kll 

lOS Short-circuit output current 
VID ~ 3 V, Va ~ 0, 

-15 -78 -130 mA 
See Note 5 

ICC Supply current Outputs disabled 22 35 mA 

t All typical values are at VCC ~ 5 V, T A ~ 25 DC. 
t The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
§ Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, 

VT-' 
NOTES; 4. Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 

5. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

switching characteristics, Vee = 5 V, TA = 25°e 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-level output VID - -1.5Vto1 .5 V, CL - 15 pF, 15 22 ns 

tpHL Propagation delay time, high-to-Iow-Ievel output See Figure 2 15 22 ns 

tpZH Output enable time to high level 13 25 
CL ~ 15 pF, See Figure 3 ns 

tpZL Output enable time to low level 11 25 

tpHZ Output disable tim.e from high level 13 25 

Output disable time from low level 
CL ~ 15 pF, See Figure 3 

15 22 
ns 

tPLZ 
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SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

2V---.J 

FIGURE 1. VOH, VOL 

>-+-.... OUTPUT 

= 
TEST CIRCUIT 

I IOH 
+H 

INPUT ~~V---2.5V 
::....r.~V X:--2.5V 

tPLH -+/It- -.I I-- tpHL 

~I II----VOH 
I I 

OUTPUT 1.3V 1.3V 

VOL 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR ~ 1 MHz, duty cycle $ 50%, Zout == 

50 !l.t, '" 6 ns. tf '" 6 ns. 
B. CL includes probe and jig capacitance. 

FIGURE 2. tPLH, tpHL 

II 

TEXAS ." 
INSTRUMENTS 

3-83 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 



• 5' 
r+ 
(1) 

;. 
n 
(1) 

l> rrn 
(") 
~. 

C 
;:;: 
til 

SN75ALS193 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 

PARAMETER· MEASUREMENT INFORMATION 

ENABLE 
G 

--+j :+-" 5 ns ~ ~"5 ns 

I 90% -1- ---3V 
I , I I 
I p.3V 1.3V I I 
II II 10% 

III See NoteC II 
OV 

3V 
90% l: I: 90% 

EN~BLE 1.3 V I I 1.3 V 

I 10% + ____ 0 V 

OUTPUT 

I.. .1 tpZH I .l. 

~.1.VOH 

Sl open I 1.3 V :. I -£0.5 V 
S2 closed tPHZ~ ~ 1.4 V 

Sl closed 
S2 closed 

VOLTAGE WAVEFORMS FOR tpHZ. tpZH 

TEST 
POINT 

ENABLE 
G 

OUTPUT 

FROM OUTPUT - ........... 411--. 
UNDER TEST 

CL 

See Note A r 
LOAD CIRCUIT 

NOTES: A. CL includes probe and jig capacitance. 
B. All diodes are 1 N3064 or equivalent. 
C. Enable G is tested with (l" high; (l" is tested with Glow. 

1+-" 5 ns 
I 

~l;.;:O.;;%;......_OV 

-.r:9:::0~%~- 3 V 

I, 
:l----OV 

14--~-tpZL I Sl closed 
I S2 closed 

Sl closed 
S2 open 

tpLZ ~I ... I ~1.4V 
1.3 V 1 

_.t VOL 

--£.0.5 V 

VOLTAGE WAVEFORMS FOR tPLZ. tpZL 
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• Meets EIA Standard RS-422-A 

• High-Speed ALS Design 

• 3-State TTL-Compatible 

• Single 5-V Supply Operation 

• High Output Impedance in Power-Off 
Condition 

• Two Pairs of Drivers Independently Enabled 

• Designed as a Replacement for the MC3487 
with Improvements: ICC 50% Lower, 
Switching Speed 30% Faster 

description 

This quadruple complementary-output line driver 
is designed for data transmission over twisted
pair or parallel-wire transmission lines_ It meets 

SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 

INPUT 

H 

L 

X 

D2917, OCTOBER 1985 

D, J, OR N DUAL-IN-LiNE PACKAGE 

(TOP VIEWI 

1A Vee 
1Y 4A 
1Z 4Y 

1,2EN 4Z 
2Z 3,4EN 
2Y 3Z 
2A 3Y 

GNI) 3A 

FUNCTION TABLE lEACH DRIVER) 

OUTPUT OUTPUTS 

ENABLE Y 

H H 

H L 

Z 

L 

H 

L High-Impedance High-Impedance 

the requirements of EIA Standard RS-422-A and H = TTL high level, L = TTL low level, X = irrelevant 

is compatible with 3-state TTL circuits. 
Advanced Low-Power Schottky technology provides high speed without the usual power penalty, Standby 
supply current is typically only 26 milliamperes, while typical propagation delay time is less than 
10 nanoseconds and enable/disable times are typically less than ·16 nanoseconds. 

High-impedance inputs keep input currents low, less than 1 microampere for a high level and less than 
100 microamperes for a low level. The driver circuits can be enabled in pairs by separate active-high enable 
inputs. The SN75ALS194 is capable of data rates in excess of 10 megabits per second and is designed 
to operate with the SN75ALS 195 quadruple line receiver. 

The SN75ALS194 is characterized for operation from ooe to 70 oe. 

logic symbol logic diagram (positive logic) 

(2) IV 

(3) 
P-t-"';";';"'lZ 

(6) 2Y 
(5) 

P----2Z 

(10) 3Y 

1111 3Z 

(14) 4Y 

p.-......:.ll;..:3;:.) 4Z 

Copyright © , 985, Texas Instrum~nts Incorporated 
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SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

schematics of inputs and outputs 

EQUIVALENT OF EACH 

DATA IA) INPUT 

I NPUT--<t-..... -i 

EQUIVALENT OF EACH 

ENABLE INPUT 

I NPUT--t--+-i 

EQUIVALENT OF EACH 

OUTPUT 

absolute maximum ratings over operating free-air temperature range (unless Qtherwise noted) 

Supply voltage, VCC (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage, VI .......................................................... 5.5 V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2): 

D package ....................................................... " 950 mW 
J package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1025 mW 
N package ................................•........................ 875 mW 

Operating free-air temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ooC to 70°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ... " ., .... , 300°C 
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ........ 260°C 

NOTES: 1. All voltage values are with respect to network gr.ound terminal. 
2. For operation above 25°C free-air temperature, refer to the Dissipation Derating Table. 

PACKAGE 

D 

J IGlass mount) 

N 

DISSIPATION DERATING TABLE 

TA - 25°C 
POWER RATING 

950 mW 

1025 mW 

B75 mW 

DERATING 

FACTOR 

7.6 mw/oe 

B.2 mw/oe 

7.0 mw/oe 

ABOVE 

TA 

25°C 

25°C 

25°C 

recommended operating conditiQns 

Supply voltage, Vee 

High-level input voltage, VIH 

low· level input voltage, Vll 

High-level output current, IOH 

low· level output current, IOl 

Operating free~air temperature, T A 

3-86 TEXAS ." 
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TA = 70°C 

POWER RATING 

60B mW 

656 mW 

560 mW 

MIN NOM 

4.75 5 

2 

0 

MAX UNIT 

5.25 V 

V 

O.B V 

-20 mA 

4B mA 

70 °e 



SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 

electrical characteristics over recommended ranges of supply voltage and operating free-air temperature 
range (unless otherwise noted) 

PARAMETER TEST CONDITIONS MIN Typt MAX UNIT 

VIK Input clamp voltage 11= -18 mA -1.5 V 

VOH High-level output voltage 10H = -20 mA 2.5 V 

VOL Low-level output voltage 10L = 48 mA 0.5 V 

VO Output voltage 10 - 0 0 6 V 

IVODll Differential output voltage 10 = 0 2 6 V 

IVOD21 Differential output voltage 
y, VODl 

2 
V 

~IVODI 
Change in magnitude of 

±0.4 V 
differential output voltage; RL = 100O, See Figure 1 

VOC Common-mode output voltage ±3 V 

~IVocl 
Change in magnitude of 

±0.4 V 
common-mode output voltage:t: 

10 Output current with power off 
Vo = 6 V 100 

VCC = 0 
Vo = -0.25 V -100 

p.A 

10Z High-impedance state output current 
Output enables Vo = 2.7 V 100 

at 0.8 V Vo = 0.5 V -100 
p.A 

II Input current at maximum input voltage VI = 5.5 V 100 p.A 

IIH High-level input current VI - 2.7 V 50 p.A 

IlL Low-level input current VI - 0.5 V -200 p.A 

lOS Short-circuit output current 9 VI = 2 V -40 -140 mA 

ICC Supply current lall driversl VCC - 5.25 V, All outputs disabled 26 45 mA 

t All typical values are at VCC = 5 V, TA = 25°C. 
tAlvool and .6IVocl are the changes in magnitude of VOD and Vae. respectively, that occur when the input is changed from a high 

level to a low level. 
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 

switching characteristics. Vee" 5 v. TA - 25°e 

PARAMETER TEST CONDTIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-Ievel output 6 13 ns 

tpHL Propagation delay time, high-to-Iow-Ievel output 9 14 ns 

Output-to-output skew 
CL = 15 pF, See Figure 1 

3.5 6 ns 

tTD Differential-output transition time CL = 15 pF, See Figure 2 8 14 ns 

tpZH Output enable time to high level 9 12 ns 

tpZL Output enable time to low level 
CL = 50 pF, See Figure 3 

12 20 ns 

tpHZ Output disable time from high le,!el 9 14 ns 

tpLZ Output disable time from low level 12 15 ns 

SYMBOL EQUIVALENTS 

DATA SHEET PARAMETER RS·422·A 

Vo Voa, Vob 

IVODll VO 

IVOD21 Vt IRL - 100 III Voc 

~IVODI I IVtl - IVtl I ~ 
VOC IVosl 

~IVoci I Vos - vos I 
FIGURE 1. DRIVER VOD AND VOC 

lOS Iisal, ilsbl 

10 ilxal, Ilxbl 
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SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

INPUT-11.5 V 1.5 v'-i:.'--_-_-_-_-__ -_-:: 
I. tPLH-l I. .1 tpHL 
I .., ,....---II-----~ - - - VOH 

V OUTPUT 

GENERATOR 
(See Note AI 

I Y,.5V 1 1.5V\ 

I I I I 1 . VOL 

NOTES: 

1 Skew~ 1 skewt-1 

!--tPHL -1 ..... tPLH--! 

'\1.5 V 1.5r
VOH 

- - -VOL 

Z OUTPUT 

TEST CIRCUIT VOL TAGE WAVEFORM 

FIGURE 2. PROPAGATION DELAY TIMES 

GENERATOR 
(See Note AI 50 n 

3V 
I L.. _____ ...J 

TEST CIRCUIT 

INPUT r--\---3V 

--..I ~OV 
OUTPUT tTD--: :-- ~ :--tTD 

~~~ __ ~ ____ -L ~90% I 
OUTPUT I . I 

10% 

VOL TAGE WAVEFORMS 

FIGURE 3. DIFFERENTIAL-OUTPUT TRANSITION TIMES 

A. The input pulse is supplied by a generator having the following characteristics: tr :5 5 ns, tf :5 5 ns, PRR :5 1 MHz, duty 
cycle ~ 50%, Zo ~ 50 n. 

B. CL includes probe and stray capacitance. 
C. All diodes are 1 N916 or 1 N3064. 
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SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

Oor3V 

GENERATOR 
(See Note A) 50n 

OUTPUT ::x:--- 3 V 
ENABLE 1.5 V" 
INPUT I~' --- 0 V 

tpHZ ..... i4: V 
OUTPUT R.5 V OH 

Sl CLOSED I 
S2 CLOSED: .. 1 5 V 

OUTPUT tpLZ~ ~ "1:5 V 

SlCLOSED ~I 
S2 CLOSED -.J_I~ 

VOL 

5V 

OUTPUT J 
"C>_~"'-fiIIIl--<lp-crS 1 200 n 

(S.e Note C) 

TEST CIRCUIT 

OUTPUT y.-3V 
ENABLE 1.5 V 
INPUT OV I 

tpZL =-I ~ 
OUTPUT ~ 

Sl CLOSED : 1.5 V 
S2 OPEN I VOL 

tPZH ..... ~ V 
OUTPUT y;;-. I OH 
S10PEN 1.5V 

S2 CLOSED 

VOLTAGE WAVEFORMS 

NOTES: A. The input pulse is supplied by a generator having the following characteristics: tr S 5 ns. tf S 5 ns, PRR S 1 MHz, duty 
cycle = 50%, Zo = 50 0. 

B. CL includes probe and stray capacitance. 
C. All diodes are lN916 or lN3064. 

FIGURE 4. DRIVER ENABLE AND DISABLE TIMES 
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SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3·STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

No Load 
S.O 

4.S 

4.0 

r-Outputs Enabled 

=j 3.S 
& 
~ 3.0 
~ 
... 2.S 
::s 
5-
::s 2.0 

9 o 1.S 
> 

1.0 

O.S 

o 

4.0 

3.S 

=j 3.0 

& l!! 2.S 

~ 
; 2.0 
5-
::s 9 1.S 
o 
> 1.0 

O.S 

o 

o 
o 

TA-2SoC 
ViC - S.sV-

O.S 

v1c=sy-

VCC-4.SV-

1.0 1.S 2.0 3.S 3.0 

VI-Data Input Voltage-V 

FIGURE 5 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

VCC=S.SV 
I 

VCC=S V 
I 

VCC- 4.S V 

, 

VI =2V 
RL = 470 n to Ground 
See Note 3 
TA = 2SOC 

O.S 1.0 1.S 2.0 2.S 3,.0 

VI-Enable G Input Voltage-V 

FIGURE 7 

S.O 

4.S 

4.0 

=j 3.S 
go 
:: 3.0 
~ .... 2.S 
a 
~ 2.0 

o 1.S 
> 

1.0 

O.S 

o 
o 

4.0 

3.S 

> 3.0 
I .. 
!' 2.S 

~ 
; 2.0 

~ 9 1.S 

~ 1.0 

O.S 

o 
o 

Y OUTPUT VOLTAGE 
vs 

DATA INPUT VOLTAGE 

VCC=SV 
Outputs Enabled 

TA = 70~C No Load 

I 
TA-OoC-
I 

r- TA = 2SOC 

O.S 1.0 1.S 2.0 

VI-Data Input Voltage-V 

FIGURE 6 

Y OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

TA = 70°C~ :---... I 
TA=2SoC-

1"---"" I 
TA = O°C~ 

~ 

VCC=SV 
VI =2V 

2.S 3.0 

RL = 470 n to Ground 
See Note 3 

O.S 1.0 1.S 2.0 2.S 3.0 

VI-Enable G Input Voltage-V 

FIGURE 8 

NOTE 3: The A input is connected to Vee during the testing of the Y outputs and to ground during the testing of the Z outputs. 
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SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

WITH 3-STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

> 
I 

II) 

'" J9 
'0 
> 
S 
2-
" 9 
0 
> 

6 

5 

4 

3 

2 

o 
o 

Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

Vee,:, 5.5 V RL = ~70 n t~ Vee 
Vee = 5 V See Note 3 

TA=25°e 
-

Vee = 4.5 V 

0.5 1.0 1.5 2.0 2.5 3.0 

VI-Enable G Input Voltage-V 

FIGURE 9 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

FREE·AIR TEMPERATURE 
5.0 ,...----,,------r---,----,---,--,---,----, 

Vee = 5 V 
> 4.5 IOH = -20 mA-t---t--t---t--1i-----i 
I See Note 3 
8. 4.0 
J9 

~ 3.5 ~=!==+==+=+~~=+==11 
e. 3.0 f---+--+--+--+--+--+--+--1 

" o 2.5 f--1i---f--+--+--+--+---+----1 
a; ,. 
II) 

...J 
1:. 

2.0 f---li---f--+--+--+--+--+----1 

~ 1.51--+--+--+--+--+--+--+--1 
I a 1.01--I1--+--+--+-+-+--+----1 
> 0.5 f---li---f--+--+--+--+---+----1 

OL-~ __ ~--~--'L--L--~--L-~ 
o 10 20 30 40 50 60 70 80 

TA-Free·Air Temperature-DC 

FIGURE 11 

6 

5 

> 
I 4 II) 

'" J9 
'0 
> 3 ... 
" 2-
" 0 

2 I 
0 
> 

o 

5.0 

:;- 4.5 
II) !' 4.0 

~ 3.5 ... 
e. 3.0 

" o 2.5 
a; 
a; 

...J 2.0 
1:. 
~ 1.5 
I a 1.0 

> 0.5 

o 

o 

Z OUTPUT VOLTAGE 
vs 

ENABLE G INPUT VOLTAGE 

Vee = 5 V 
RL = 470 n to Vee 
See Note 4 

TA = 70oe_ 

'" TA = 25 De 
'-... 

TA = oDe~ 
'-... I'-

0.5 1.0 1.5 2.0 2.5 
VI-Enable G Input Voltage-V 

FIGURE 10 

HIGH·LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

See Note 3 

3.0 

r-TA = 25°C 

-'" -'" '\. Vee=5.5V_ --'" <' I I I 
---Vee = 5 V_ -

" '\." ~ I I 
Vee = 4.5 V -

" -> :\ 
'" '" '" "" 

,,,\ 

"" "\ 

"" "" o -20 -40 -60 -80 -100 
IOH-High·Level Output Current-rnA 

FIGURE 12 

,NOTES: 3. The A input is connected to Vee during the testing of the Y outputs and to ground during the testing of the Z outputs. 
4. The A input is connected to ground during the testing of the Y outputs and to Vee during the testing of the Z outputs. 
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SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 
WITH 3·STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

FREE-AIR TEMPERATURE 
0.5 r---.---.--'-.-------y---.--,--r---, 

Vee = 5 V 
IOL = 20 mA--+--+-+-+-+------i 

::r See Note 4 
2l. 0.4 f-----j-----t--+-+-+-+-+-----i 
!l 
"0 
> i 0.3 f---1f----+--+--+-+-+-+-----i 

" ,0 
Q; 

!i 0.2 f---1f----+--+--+-+-+-+-----i 

~ 
~ 0.1 f---1f----+---+--+-+-+-+-----i o 
> 

1.0 

::r 0.9 

i 0.8 

:g 0.7 
~ 

.9- 0.6 

" o 0.5 
Q; 
;; 
..J 0.4 
;: 
.3 0.3 
I 
c5 0.2 
> 

0.1 

o 

LOW-LEVEL OUTPUT VOLTAGE 
vs 

OUTPUT CURRENT 

See Note 4 I I 
r-TA= 25°e 

Vee = 4.5 ~I I ._. -- - =tl- I .- .•. 

VCC = 5 V-H--' V 

~ ~ V 

~ ~5.5V-
~ ~ 

V 

~ 
~ 

1/ 
O~~~~_~_-L_-L_~_~~ 

o 10 20 30 40 50 60 70 80 o 10 20 30 40 50 60 70 80 90 100 

et 
E 
I 

1: 
~ 
:; 
tJ 
> 
0. 
a. 
" 'f 
tJ 
~ 

80 

70 

60 

50 

40 

30 

20 

10 

T A -Free-Air Temperature-°e 

FIGURE 13 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

Outputs Enabled 
No Load 
TA=25°e 

INPUTS GROUNDED 

INPUTS OPEN 

~ ~ 
~ 

r 

1:::= 

o 
o 

~ 

2 3 4 5 6 7 

vec-Supply Voltage-V 

FIGURE 15 

8 

et 
E 
.!. 
c 
~ 
:; 
tJ 
> 
0. a. 
" <1.1 
I 
tJ 
~ 

40 

35 

30 

25 

20 

15 

10 

5 

o 
o 

IOL -Low-Level Output Current-mA 

FIGURE 14 

SUPPLY CURRENT 
vs 

SUPPLY VOLTAGE 

A Inlputs 6pen ~r Gro~nded 
Outputs Disabled 
No Load 
TA=25°e 

V 
1/ 

/ 
/ 

/ 

/ 
,/ 

2 3 4 5 

V 

6 

vee-Supply Voltage-V 

FIGURE 16 

/ 

7 

NOTE 4: The A input is connected to ground during the testing of the Y outputs and to Vee during the testing of the Z outputs. 
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SN75ALS194 
QUADRUPLE DIFFERENTIAL LINE DRIVER 

WITH 3·STATE OUTPUTS 

TYPICAL CHARACTERISTICS 

SUPPLY CURRENT 
vs 

FREQUENCY 

VCC = 5 V 
Input = 0 to 3 V 

50 r- Duty Cycle = 50% 

/ « 
E 
.!. 40 

" f! 
:; 
';. 30 
"ii 
a. 
" 'f 20 
u 
u 

10 

o 
10 k 

CL = 30 pF to All Outputs 

II 

...... 

100 k 1M 10M 

f-Frequency-Hz 

FIGURE 17 
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ADVANCE 
INFORMATION 

• Meets EIA Standards RS-422-A, RS-423-A, 
and RS-485 

• Meets CCITT Recommendations V.10, 
V.11, X.26, and X.27 

• - 7 V to 7 V Common-Mode Range with 
200-mV Sensitivity 

• 3-State TTL-Compatible Outputs 

• High Input Impedance ... 12 kD Min 

• Input Hysteresis ... 120 mV Typ 

• Single 5-V Supply Operation 

• low Supply Current 
Requirement ... 35 mA Max 

• Improved Speed and Power Consumption 
Compared to MC3486 

description 

The SN75AlS195 is a monolithic quadruple line 
receiver with three-state outputs designed using 
Advanced Low-Power Schottky technology. 
This technology provides combined 
improvements in bar design, tooling production, 
arid wafer fabrication, providing significantly less 
power consumption and permitting much higher 
data throughput than other designs. The device 
meets the specifications of EIA Standards 
RS-422-A, RS-423-A and RS-485. 

The SN75ALS195 features three-state outputs 
that permit direct connection to a bus-organized 
system with a fail-safe design that ensures the 
outputs will always be high if the inputs are 
open. The device is optimized for balanced 
multipoint bus transmission at rates up to 
10 megabits per second. The input features high 
input impedance, input hysteresis for increased 
noise immunity, and an input sensitivity of 
± 200 millivolts over a common-mode input 
voltage range of ± 7 volts, It also features an 
active-high enable function for each of two 
receiver pairs. The SN75ALS195 is designed for 
optimum performance when used with the 
SN7 5ALS 194 quadruple differential line driver. 

The SN75ALS 195 is characterized for operation 
from ooe to 70°C. 

SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

J PACKAGE 

ITOP VIEW I 

02928, JUNE 1986 

1B Vee 
1A 4B 

1Y 4A 

1,2EN 4Y 
2Y 3,4EN 
2A 3Y 
2B 3A 

G N 0 '-'-''-----':.r' 3 B 

logic symbol t 

131 lV 

151 2V 

1111 3V 

1131 4V 

tThis symbol is in accordance with ANSI/IEEE Std 91 1984 and 
lEe Publication 617-12. 

logic diagram 

1,2EN 

lA 

16 

2A --'-"'----"''"' 

26--","", 

3.4EN 

3A 

36------" ..... 

4A 

46--...... ' ..... 

131 lV 

151 2V 

1111 3V 

1131 4V 

Copyright © 1986, Texas Instruments Incorporated 

en 
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r::: 

ADVANCE INFORMATION documents contain 
information on new products in the samplinp or 
preproduction phase of development. Characteristic 
d~ta and oth.er specifications are subject to change 
without notice. 
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SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3"STATE OUTPUTS 

FUNCTION TABLE (EACH RECEIVER) 

DIFFERENTIAL ENABLES OUTPUT 

A-B 

VIC "' 0.2 V 

-0.2 V < VIO < 0.2 V 

VIO'" -0.2 V 

X 

H = high level 
L = low level 
X = irrelevant 
? = indeterminate 
Z = high-impedance (offl 

schematics of inputs and outputs 

G 
H 

X 

H 

X 

H 

X 

L 

G Y 

X H 

L H 

X 7 

L ? 

X L 

L L 

H Z 

EQUIVALENT OF EACH A or B INPUT 

VCC--------~--~~--

EQUIVALENT OF EACH ENABLE INPUT 

3 kll 

18 kll 
INPUT - .... ""',--. ... --1 

VCC (A) 
or 

GND (B) 

3 kll 

50 Il 

VCC------~~--~ 

5 kll 

40 kll 

INPUT 
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SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage, A or B inputs, VI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 25 V to ± 15 V 
Differential input voltage (see Note 2) ................................. - 25 V to ± 15 V 
Enable input voltage ....................................................... " 7 V 
Low-level output current ................................................... 50 mA 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 3) . . . . . .. 1025 mW 
Operating free-air temperature range ..................................... , ooC to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: J package ............ 300°C 

NOTES': 1. All voltage values. except differential input voltage, are with respect to network ground terminal. 
2. DifferentiaHnput voltage is measured at the noninverting input with respect to the corresponding inverting input. 
3. For operating above 25°C free-air temperature, derate the J package to to 656 mW at 70 0 e at the rat-s of 8.2 mW/OC. In 

the J package, SN75ALS195 chips are glass mounted. 

recommended operating conditions 

MIN NOM MAX UNIT 

Supply voltage, VCC 4.75 5 5.25 V 

Common-mode input voltage, VIC ±7 V 

Differential input voltage, VID ±12 V 

High-level input voltage. VIH 2 V 

Low-level input voltage, VIL 0.8 V 

High-level output current, IOH -400 ~A 

Low-level output current, IOL 16 rnA 

Operating free-air temperature, T A 0 70 °c 

CI) ... 
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SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3-STATE OUTPUTS 

electrical characteristics over recommended ranges of common-mode input voltage. supply voltage. 
and operating free-air temperature (unless otherwise noted) 

PARAMETER TEST COil/OITlONS MIN Typt MAX UNIT 

VT+ Positive-going threshold voltage 200 mV 

VT- Negative-going threshold voltage -200; mV 

Vhys Hysteresis § 120 mV 

VIK Enable-input clamp voltage 11- -18mA -1.5 V 

VOH High-level output voltage VIO - 200 mY. IOH - -400 ~A 2.7 3.6 V 

VOL Low-level output voltage VIO -200 mV I IOL - 8 rnA 0.45 
~ V 

I IOL 16 rnA 0.5 

VIL - 0.8 V. VIO - 3 V. 
20 

I.OZ High-impedance state output current 
Vo ~ 2.7 V 

~A 
VIL - 0.8 V, VIO - 3 V, 

Vo ~ 0.5 V 
-20 

Other input at 0 V, VI - 15 V 0.7 1.2 
II Line input current mA 

See Note 4 VI - -15 V -1.0 -1.7 

VIH - 2.7 V 20 
IIH High-level enable-input current 

VIH - 5.25 V 100 
~A 

IlL Low-level enable-input current VIL - 0.4 V -100 ~A 

Input resistance 12 18 kO 

lOS Short-circuit output current 
VID - 3 V, Vo - 0, 

See Note 5 
-15- -78 -130 rnA 

ICC Supply current Outputs disabled 22 35 rnA 

t All typical values are at VCC ~ 5 V, TA ~ 25°C. 
1: The algebraic convention, in which the less positive limit is designated minimum, is used in this data sheet for threshold voltage levels only. 
§ Hysteresis is the difference between the positive-going input threshold voltage, VT +, and the negative-going input threshold voltage, 

VT-' 
NOTES: 4. Refer to EIA Standard RS-422-A and RS-423-A for exact conditions. 

5. Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 

switching characteristics. Vee = 5 V. TA = 25°e 

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT 

tpLH Propagation delay time, low-to-high-Ievel output VIO ~ -1.5 V to 1.5 V, CL ~ 15 pF, 15 22 ns 

tpHL Propagation delay time, high-to-Iow-Ievel output See Figure 2 15 22 ns 

tPZH Output enable time to high level 13 25 
CL ~ 15 pF, See Figure 3 ns 

tpZL Output enable time to low level 11 25 

tpHZ Output disable time from high level 13 25 
CL ~ 15 pF, See Figure 3 ns 

tpLZ Output disable time from low level 15 22 
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GENERATOR 
(see Note Al 50 f! 

1.5V----' 

SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 

WITH 3·STATE OUTPUTS 

PARAMETER MEASUREMENT INFORMATION 

2V---..J 

FIGURE 1. VOH, VOL 

INPUT 

OUTPUT 

I IOH 
+ (-I 

1.5 V 

I 
I OV 

-.l tPHL!4-

"-__ "",,,,\:-1- -VOH 

I 

2V--------~ 
VOL II 

TEST CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. The input pu.lse is supplied by' a generator having the following characteristics: PRR :5 1 MHz, duty cycle .:5 50%, Zout =: 

50 a, tr .:5 6 n5, tf .:5 6 ns. 
B. CL includes probe and jig capacitance. 

FIGURE 2. PROPAGATION DELAY TIMES 
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SN75ALS195 
QUADRUPLE DIFFERENTIAL LINE RECEIVER 
WITH 3·STATE OUTPUTS 

SWl 
+2.5 V 

-2.5V--o 

GENERATOR 
(see Note A) 510 

OUTPUT 

CL - 15 pF -::;r (see Note B) 

2 kO 

(see Note C) 

SW2 

0-5 V 

TEST CIRCUIT 

tpZL 
tpZH 

~
3V 

SWl to 2.5 V 
INPUT I - -1.5 V SW2 open 

+ __ 0 V SW3 closed 

IN:U:"-----E--l.5 V 

I SWl to -2.5 V 
-j-OV I SW2 closed 

• 

tpZH~ j4-
I 
I VOH 

_ OUTPUT~ ~V 

tpZL ~ ~ SW3 open 

~--4.5V 
OUTPUT --./ "\:.:1.5 V 

~ '----'- =- -=-·~~V VOL 
r+-
CD ::;. 
I» 
(') 
CD 

l> 
ren 
C') 
:::;' 
(') 
C 
i+ 
til 

~tPHZ 3V SWl to 2.5V 

INPUT I 1.5 V . SW2 closed 

SW3 closed I --OV 

tPHZ---.j ~ 
I 

~' 'VOH 
OUTPUT 0.5 V__ . 

f __ -1.4V 

tpLZ 

3V~5V !~lto-2.5V 
INPUT I . SW2 closed 

I _ 0 V SW3 closed 

I 
tPLZ-.t l+-

I 
~--1.4V 
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IMPORTANT NOTICE 

Texas Instruments (TI) reserves the right to make changes in the 
devices or the device specifications identified in this publication 
without notice. TI advises its customers to obtain the latest versioA 
of device specifications to verify, before placing orders, that the 
information being relied upon by the customer is current. 

TI warrants performance of its semiconductor products to current 
specifications in accordance with TI's standard warranty. Testing and 
other quality control techniques are utilized to the extent TI deems 
such testing necessary to support this warranty. Unless mandated 
by government requirements, specific testing of all parameters of each 
device is not necessarily performed. 

In the absence of written agreement to the contrary, TI assumes no 
liability for TI applications assistance, customer's product design, or 
infringement of patents or copyrights of third parties by or ariSing from 
use of semiconductor devices described herein. Nor does TI warrant 
or represent that any license, either express or implied, is granted 
under any patent right, copyright, or other intellectual property right 
of TI covering or relating to any combination, machine, or process in 
which such semiconductor devices might be or are used. 

Copyright © 1986, Texas Instruments Incorporated 
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INTRODUCTION 

The purpose of this Application Report is to assist the 
designers of high-performance digital logic systems in the 
use of the new series of Advanced Schottky-clamped * TTL 
integrated circuits. 

Detailed electrical characteristics of these devices are 
provided and, if available, tables have been included that 
compare specific parameters of the devices with those of 
other logic families. In addition, interfamily information is 
provided to allow system designers to mix logic families in 
the same circuit. This allows the designer to use the relative 
merits of each logic family in high preformance state-of-the
art designs. 

The major subject areas covered in this Application 
Report are as follows: 

• Advanced Schottky process 

• Fanouts 
• Transfer characteristics 
• Input and output parameters 
• Speed and power information 
• Noise margins 
• Power supply considerations 
• Noise sources and their abatement 
• Back panel and printed circuit wiring 

guidelines 
• Line driving and receiving 

INTRODUCTION TO 
ADVANCED SCHOTTKY·CLAMPED TTL 

Series 54174 transistor-transistor logic (TTL) has, since 
its introduction in 1965, become the most popular digital 
integrated circuit logic family ever offered. Its popularity 
has allowed the development of high-volume production 
techniques which have made it the most economical approach 
to the implementation of major portions of medium-to-high 
performance digital logic systems. These systems range from 
simple decision making to highly complex real-time computer 
installations that handle worldwide data processing. 

The proliferation of and economical impact of these 
digital logic systems has created a demand for constant 
improvement in efficiency. In response to demand, Texas 
Instruments examined the advantages gained by Schottky 
clamping. An increase in speed and performance was 
discovered in the use of Schottky barrier-diode clamping. 
The process was patented in the United States and the 
Schottky series 54S174S catalog parts were made available 
in the early 1970s. A series 54LS174LS was introduced later. 
The series 54LS174LS was slower that the 54S174S series 
but had a much lower power consumption. 

*Integrated Schottky-Barrier-diode-clamped transistor is patented by Texas 
Instruments Incorporated, U.S. Patent Number 3,463,975. 

Recent innovations in integrated circuit design have 
made it possible to develop two new families: the Advanced 
Schottky (54ASI74AS) series and the Advanced Low-Power 
Schottky (54ALSI74ALS) series. The' ALS and' AS series 
provide considerable higher speeds than the 'LS and'S series, 
respectively. The' ALS series offers a substantial reduction 
in power consumption over the 'LS series, and the 'AS series 
offers a substantial reduction in power consumption over the 
'S series. The ' ALSI' AS series is pin-to-pin compatible with 
the 'LSI'S series. 

SPEED·POWER SLOTS FILLED BY 'ALS 
AND 'AS TTL 

Digital integrated circuits have historically been characterized 
for both speed and power. The series 54S174S devices contain 
19 mW NAND gates and 125-MHz flip-flops and the series 
54LSI74LS devices contain 2-mW NAND gates and 45-MHz 
flip-flops. Either of these logic families could be used to 
design a 2-MHz system, therefore categorization strictly on 
the basis of power and speed is inconclusive with respect 
to system efficiency. To provide a means of measuring the 
overall circuit efficiency and performance, a speed-power 
product efficiency index for integrated circuits was 
developed. The rating of an integrated circuit is obtained by 
mUltiplying the gate propagation delay by the gate power 
diSSipation. 

Table 1 provides propagation delay times, power 
dissipation, and speed-power product for the Texas 
Instruments TTL series. In addition, it provides flip-flop 
frequency for each family as an indicator of system 
performance. The speed-power product rating system 
(measured in picojoules) is divided into circuits where speed 
is the prime factor and circuits where low-power is the prime 
factor. The 'ALS series speed-power product is 
approximately 4 times less than that of the 'LS series and 
the 'AS series speed-power product is approximately 4 times 
less than the'S series. Figure 1 is a graphic analysis of the 
speed-power points for the various TTL families. 

ADDITIONAL ADVANTAGES OFFERED BY 
'ALS AND 'AS DEVICES 

The ' ALS and' AS devices offer the following additional 
advantages: 

I. TTL compatible with 54174, 54S174S, 54L174L, 
54LSI74LS, and 54H174H series gates for 
selectively upgrading existing systems 

2. Suppresses the effects of line ringing and 
significantly reduces undershoot 

3. Higher thresholds (noise immunity) and better 
stability across operating free-air temperature 
range 

4. Input current requirement reduced by up to 50% 

• 
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Table 1. Typical Performance Characteristics by TTL Series 

MINIMIZING POWER MINIMIZING DELAY TIME 

PROP PWR SPD/PWR MAXIMUM PROP PWR SPD/PWR MAXIMUM 

CIRCUIT TECHNOLOGY FAMILY DELAY DISS PRODUCT FLIP-FLOP FREQ FAMILY DELAY DISS PRODUCT FLIP-FLOP FREQ 

Ins) (mW) (pJ) 

TTL 10 10 100 
Gold Doped 

L TTL 33 1 33 

2 
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LS TTL 9 18 

'ALS 4 1.2 4.8 
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Figure 1. Speed-Power Relationships of 
Digital Integrated Circuits 

5. Fanout is doubled 
6. Terminated lines or controlled impedance circuit 

boards are normally not required. 
7. The' AS series offers shorter propagation delays 

and higher clock frequencies with relatively low 
power consumption. 

S. The maximum flip-flop frequency has been 
increased to 200 MHz. 

CONCEPTS OF DEFINING SERffiS 'AS AND 
'ALS 

Both the ' ALS and 'AS series are electrically and pinout 
compatible with existing TTL series. The' ALS series is 
suitable for replacing all TTL families except in the very 
highest frequency applications. Replacement with' ALS will 
result in lower power consumption, smaller power supply 
current spikes, and, in some cases, better noise immunity 
than the other families. In those cases where a very high 
operating frequency is required, the 'AS series can be used. 
The 'AS devices require less than one-half of the supply 
current of the'S series and has approximately twice the 
clocking frequency. The 'ALS devices are ideal for 
improving effeciency at the lower speeds. The' AS devices 

(MHz) (ns) (mW) (pJ) (MHz) 

35 TTL 10 10 100 35 

3 H TTL 6 22 132 50 

45 S TTL 3 19 57 125 

70 'AS 1.7 8 13.6 200 

are ideal for replacement of high-speed logic families 
including ECL 10K series. 

Compatibility With Other TTL Families 

To ensure complete electrical compatibility in systems 
using or intending to use a mixture of existing TTL families 
and the new' ALSI' AS families, specific guidelines have been 
implemented. These guidelines ensure the continuation of 
desirable characteristics and incorporate newer techniques 
to improve performance andlor simplify the use of TTL 
families. Figure 2 illustrates the comparison of essential 
parameters of each family and shows that complete 
compatibility is maintained throughout the 54174 families . 

Fanout 
The compatible ratings for fanout simplify the 

implementation of logic and provide a freedom of choice in 
the use of any of the seven performance ranges to design 
a digital logic system. Any of the Texas Instruments TTL 
series gates can be used to drive any other gate without the 
use of an interface or level-shifting circuit. The use of totem
pole-(push-pull) type output stages provides a low output 
impedance and the capability for both sourcing and sinking 
current. The output is easily adapted for driving MOS and 
CMOS circuits as well as the interface circuits between the 
output and the devices it controls. Figure 3 illustrates fanout 
capability. 

USING THE SCHOTTKY BARRmR DIODE 

The Advanced Schottky Family has been developed from 
two earlier concepts: the Baker Clamp and the Schottky 
Barrier-Diode (SBD). The use of the Baker Clamp and SBD 
concepts resulted in the Schottky Clamped Transistor. The 
Schbttky clamped transistor produced the increased switching 
speed associated with the S series integrated circuits. The 
additional advances that have led to the development of ' ALS 
and 'AS gates and the actual gates are discussed later. 

Analysis of the Schottky Clamped Transistor 
The use of the Baker Clamp, shown in Figure 4, is a 

method of avoiding saturation of a discrete transistor. The 
diode forward voltage is 0.3. V to 0.4 V as compared to 
0.7 V for the base-emitter junction diode. When the transistor 
is turned on, base current drives the transistor toward 
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N·P·N SILICON 
TRANSISTOR 

Figure 4. Baker Clamp 

saturation. The collector voltage drops, the germanium diode 
begins to conduct forward current, and excess base drive is 
diverted from the base-collector junction of the trilnsistor. 
This causes the transistor to be held out of deep saturation, 
the excess base charge to not be stored, and the turn-off time 
to be dramatically reduced. 

A germanium diode cannot be incorporated into a 
monolithic silicon integrated circuit. Therefore, the 
germanium diode must be replaced with a silicon diode which 

~
BD 

N·P·N SILICON 
TRANSISTOR 

MONOLITHIC COMPOSITION 

C 

,~ 
E 

SYMBOL FOR MONOLITHIC 
SBD-CLAMPED TRANSISTOR 

Figure 5. The Schottky-Clamped Transistor 

has a lower forward voltage drop than the base-collector 
junction of the transistor. A normal p-n diode will not meet 
this requirement. The SBD illustrated in Figure 5 can be used 
to meet the requirement. 

The SBD illustrated in Figure 6 is a rectifying metal
semiconductor contact formed between a metal and a highly 
doped N semiconductor. 
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Figure 6. Schottky Barrier-Diode 

The qualitative physics of an SBO is illustrated in 
Figure 7. The valence and conduction bands in a metal 
overlap make available a large number of free-energy states. 
The free-energy states can be filled by any electrons which 
are injected into the conduction band. A finite number of 
electrons exist in the conduction band of a semiconductor. 
The number of electrons depends mainly upon the thermal 
energy and the level of impurity atoms in the material. When 
a metal-semiconductor junction is formed, free electrons flow 
across the junction from the semiconductor, via the 
conduction band, and fill the free-energy states in the metal. 
This flow of electrons builds a depletion potential across the 
barrier. This depletion potential opposes the electron flow 
and, eventually, is sufficient to sustain a balance where there 
is no net electron flow across the barrier. 

Under forward bias (metal positive), there are many 
electrons with enough thermal energy to cross the barrier 
potential into the metal. This forward bias is called "hot 
injection." Because the barrier width is decreased as forward 
bias V F increases, forward current will increase rapidly with 
an increase in V F. 

When the SBO is reverse biased, electrons in the 
semiconductor require greater energy to cross the barrier. 
However, electrons in the metal see a barrier potential from 
the side essentially independent of the bias voltage and a small 
net reverse current will flow. Since this current flow is 
relatively independent of the applied reverse bias, the reverse 
current flow will not increase significantly until avalanche 
breakdown occurs. 

A simple metal-n semiconductor collector contact is an 
ohmic contact while the SBO contact is a rectifying contact. 
The difference is controlled by the level of doping in the 
semiconductor material. As the doping is increased, the 
contact becomes more ohmic. Figure 8 illustrates the current
voltage characteristics according the doping applied. 
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E 

SEMICONDUCTOR 
(N) 

METAL 

Current in the SBO is carried by majority carriers. 
Current in the p-n junction is carried by minority carriers. 
The resultant minority carrier storage causes the switching 
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Figure 8. Metal-N Diode Current-Voltage 
Characteristics 
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Figure 7. Schottky Barrier-Diode Energy Diagrams 
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time of a p-n junction to be limited when switched from 
forward bias to reverse bias. A p-n junction is inherently 
slower than an SBD even when doped with gold. 

Another major difference between the SBD and p-n 
junction is the forward voltage drop. For diodes of the same 
surface area, the SBD will have a larger forward current at 
the same forward bias regardless of the type of metal used. 
The SBD forward voltage drop is lower at a given current 
than a p-n junction. Figure 9 illustrates the current carriers 
and forward current-voltage characteristics differences 
between the SBD and p-n junction. The SBD meets the 
requirements of a silicon diode which will clamp a silicon 
n-p-n transistor out of saturation. 

1 

OIl e 

d METAL I N 

II ~-h 
OIl e 

(f) • 
d p I N 

II ~-b 
CURRENT CARRIERS 

FORWARO I·V CHARACTERISTIC 

Figure 9. Differences Between P-N and 
Schottky Barrier-Diodes 

The Advanced Schottky process differs from the 
Schottky process in that it uses ion implantation of impurities 
instead of diffusion. Ion implantation gives greater control 
on the depth of doping and resolution. Because of a thinner 
epitaxial layer and smaller all around geometries, smaller 
parasitic capacitances are encountered. The performance of 
the SBD is also enhanced by the use of oxide isolation of 
the transistors. This reduces the collector-substrate 
capacitance. Figure 10 illustrates the 'LSI'S process which 
consists of conventional masks, junction isolation, and a 

EMITTER 
BASEANO 
SCHOTTKY COLLECTOR 

Figure 10. Standard Process (,LSI'S) 

BASE AND 
EMITTER SCHOTTKY COLLECTOR 

Figure 11. Advanced Process (' ALSI' AS) 

standard metal system and Figure 11 illustrates the 'ALSI' AS 
process which consists of composed masks, ion implantation, 
oxide isolation, and a standard metal system. 

Analysis of 'ALS and' AS NAND Gates II 
The 'ALS and 'AS NAND gates in Figures 12 and 13 

combine the desirable features of improved TTL circuits with 
the technological advantages of full Schottky clamping, ion CI) 

implantation, and oxide isolation to achieve very fast 5 
switching times at a reduced speed-power product. The ',j: 
improvements and advantages are as follows: CO 

1. Full Schottky clamping of all saturating ,~ 
transistors virtually eliminates storing excessive "Q. 
base charge and significantly enhances turn-off C. 
time of the transistors. « 

2. Elimination of transistor storage time provides 
stable switching times across the temperature 
range. 

3. An active turn-off is added to square up the 
transfer characteristic and provide an improved 
hi~-level noise immunity. 
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4. Input and output clamping is implemented with 
Schottky diodes to reduce negative-going 
excursions on the inputs and outputs. Because 
of its lower forward voltage drop and fast 
recovery time, the Schottky input diode provides 
improved clamping action over a conventional 
p-n junction diode. 

5. The ion implantation process allows small 
geometries giving less parasitic capacitances so 
that switching times are decreased. 

6. The reduction of the epi-substrate capacitance 
using oxide isolation also decreases switching 
times. 

A key feature of the • ALS and 'AS families is the 
improvement in typical input-threshold voltage. Figure 12 
is a schematic· diagram of the • ALSOOA NAND gate. 
Figure 13 is a schematic diagram of the • ASOO NAND gate. 
The input threshold voltage of the devices is determined by 
the equation: 
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VT = VBE of Q2 + VBE of Q3 
+ VBE of Q5 - VBE of QIA 
(or VBE of QIB) (1) 

From Eq. (1) it can be determined that the input 
threshold voltage is two times VBE or approximately 1.4 V. 
Low-level input current IlL is reduced in the 
, ALSOOAI' ASOO gates because of the improved input 
circuits. Buffering by transistors QIA (or QIB) and Q2 
causes a Significant reduction in low-level input current. Low
level input current is determined by the equation: 

IlL = Vee - VBE of QIA 
- VI/[R(6PE of QIA + I)] (2) 

By using Eq. (2) low-level input current is reduced by 
at least the factor of hpE of Q IA + I and is typically 
- 10 pA for the ' ALSOOA and - 50 pA for the 'ASOO. High
level output voltage VOH is determined primarily by Vee, 



RS R6 
1 kn 2kn 

INPUT 

02B 

Figure 13. 'ASOO NAND Gate Schematic 

resistors R4 and R7, and transistors Q6 and Q7. With no 
load, the high-level output voltage is approximately equal 
to Vee - VBE of Q6 because the voltage across resistor 
R4 is 0 V. For medium-level currents, the high-level output 
voltage is equal to Vee - VBE of Q6 - VBE of Q7 
because of the Darlington gain of transistors Q6 and Q7. The 
current through resistor R3 is typically less than I I'A and, 
therefore, the voltage drop is negligible. As conduction 
through transistors Q6 and Q7 is increased, the voltage drop 
across limiting resistor R 7 will increase until the SchOttky 
clamping diode of transistor Q6 starts to become forward 
biased. At this point, the current through resistor R3 (and 
the voltage drop) is no longer negligible and the high-level 
output voltage is.determined by: 

VOH = Vee - IOH through R7 X R7 
- VeE of Q6 - VBE of Q7 (3) 

Low-level output voltage VOL is determined by the turning 
on of transistor Q5. When the input is high and transistor 

Q2 is turned on, high-current transistor Q5 is turned on by 
a current path through transistor Q3 and resistor R3. 4 
Sufficient base drive is supplied to keep transis, tor Q5 fully 
turned on at an apparent output resistance of 14 (} for' ALS 
and 60 for' AS. . 

The fanout is up to 40 for a '54ALS device that is driving ~ 
a '54ALS device and up to 80 for a '74ALS device, that is 0 
driving a'74ALS device and provides a guaranteed low-level '.j:i 
output current of 4 rnA and 8 rnA, respectively. ,~ 

The increase in speed-power product of '54ALSI'74ALS is. 
devices, a factor four times better than '54LSI'74LS devices, Q. 
is due to the design consideration of the quiescent and <c 
switching operations of the circuit. In the quiescent state, 
transistor Q2 allows the use of a reduced low-level input 
current. This reduces the fanout and reduces the overall 
quiescent current requirements. 

The design of diodes D2 and D3 (or transistor Q8) and 
transistor Q4 enhances the speed-power product of the 
device. Transistor Q4 reduces the turn-off time and 
consequently the current transients caused by conduction 
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overlap of transistor Q5. The same principle is used by diodes 
D2 and D3 and transistor Q3 in turning off transistor Q7. 
In addition, tbe active turn-off design produces a square 
transfer characteristic. 

The 'ASOO gate has additional circuits not on tbe 
'ALSOOA gate. The circuits are added to enhance tbe 
tbroughput of the 'AS Family. 

Transistor Q I 0 has been added as a discharge patb for 
tbe base-collector capacitance of transistor Q5. Witbout 
transistor Q 10, rising voltages at tbe collector of transistor 
Q5 would force current, via tbe base-collector capacitance, 
into tbe base of transistor Q5 causing it to turn on. However, 
diode D 10 causes transistor Q 10 to turn on (during rising 
voltage) and keeps transistor Q5 turned off. Diodes D6 and 
D9 serve as.a discharge patb for capacitor-diode D10. 

CIRCUIT PARAMETERS 
Worst-case testing of 'ALSI' AS devices provides a 

margin of safety. [All dc limits shown on tbe data sheet are 
guaranteed over the entire temperature range ( - 55°C to 
125°C) for series 54ALS/54AS and OOC to 70°C for series 
74ALSI74AS)]. In addition, tbe de limits are guaranteed over 
tbe entire supply voltage range (4.5 V to 5.5 V). 

Transfer Characteristics 
Since tbe most common application for a logic gate is 

to drive a similar logic gate, tbe input and output logic levels 

must be compatible. The input and output logic levels for 
, ALSI' AS devices are as follows: 

VIL - The voltage value required· for a low-level 
input voltage tbat guarantees operation 

VIH - The voltage value required for a high-level 
input voltage that guarantees operation 

VOL - The guaranteed J;IUIXimum low-level output 
voltage of a gate 

VOH - The guaranteed minimum high-level output 
. voltage of a gate. 

Witb tbe exception of high-level ouput voltage (Which 
is a direct function of supply voltage), tbese values remain 
virtually unchanged over tbe temperature range and under 
normal operating conditions of tbe device. 

Analysis of tbe input and output response characteristics 
of 'ALSI' AS TTL gates is necessary to understand tbe 
operation of tbese devices in most system applications. The 
dc response characteristics can best be depicted by an input 
voltage VI versus output voltage Va transfer plot. 

Figure 14 plots tbe ' ALSI' AS characteristics as 
compared witb members of otber TTL logic families. 

As shown in Figure 14, tbe 'ALS and 'AS devices 
exhibit a much better ·output savings when compared witb 
standard TTL devices. The better high-level output voltage 
is primarily because of tbe active turn off of tbe low-level 
output transistor. The diode voltage drop in tbe normal output 
is replaced by a low-current VBE voltage drop. This provides 
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Figure 14. Input Voltage vs Output Voltage of 'ALSI'AS 
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a better high-level noise immunity in 'ALS and and 'AS over 
standard TTL devices. 

Input Characteristics 
To use' ALSI' AS devices fully, a knowledge of the input 

and output characteristics is required. This is particularly true 
when a device interfaces with a device not in the same TTL 
series. In addition, knowledge of voltage and current 
relationships for all elements is important for proper design. 

Figure 15 illustrates a typical plot for input current II 
versus input voltage, VI, characteristics for' ALSI' AS gate 
inputs during normal operation. A typical series 54174 
characteristic plot is also shown for reference. Any device 
used to drive a TTL gate must source and sink· current. 
Conventionally, current flowing toward a device input 
terminal is designated as positive and current flowing out 

L 
J 
-2 r 

o 

VCC=5V 

TA = 2S·C 

-I- -10 

- -20 

__ -30 

-r -40 

/'ALSOOA 

'ALS1000A -+'" ir ....... ·AS1000 

~·LSOO 

+--'SOO 

of a device input terminal is designated as negative. Low
level input current is negative current because it flows out 
of the input terminal, High-level input current is a positive 
current because it flows into the input terminal. 

For transmission line conditions, a more accurate plot 
of the reverse bias section of these curves is required. These 
curves, Figure 16, are characteristic of the input clamping 
diode. 

Low-Level Input Current 
Figure 17 illustrates the dc equivalent of a standard 

, ALS/' AS input circuit and shows the input current paths 
during a low-level input state. The low-level input current 
is primarily determined by resistor Rl. However, low-level 
input current is also a function of the supply voltage, the 
ambient temperature, and the low-level input voltage. To 

J 

4 6 

II-Input Current-mA 

Figure 15. Input Current vs Input Voltage 
for TTL Families 
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Figure 16. Low-Level Input Current vs High-Level 
Input Voltage for TTL Families 

assure desired device operation under all possible conditions, 
the worst-case test is performed on all devices. Supply 
voltage is taken to the highest allowable value to cause the 
low-level input current to be at a maximum. With the 
exception of the input under test, all unused inputs are taken 
to a high level. This enhances any contribution of these inputs 
to the low-level input current of the emitter under test. 

Input Clomping Diode Test 
The quality of the input clamping SBD (D2 in Figure 17) 

is tested by ensuring that the forward voltage drop is not 
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INPUT 

~ 

Figure 17. DC Equivalent Input Circuit for 
Series • ALS Gate 

greater than - 1.2 V for 'AS and - 1.5 V for 'ALS with 
a forward current of 18 mAo These values are guaranteed 
at minimum supply voltage and are valid across the operating 

. temperature range. The characteristic of the input diode is 
illustrated in Figure 16. 

High-Level Input Current 
Another input parameter that must be measured and 

controlled is high-level input current. To ensure desired 
device operation under all possible conditions, the worst-case 
test is performed with all unused inputs grounded and supply 
voltage at its maximum value. This provides the highest value 
of low-level input current. Those devices with a high-level 
input current of sufficient magnitude to cause a degradation 
ofhigh-leveJ output voltage at an output must be screened out. 

.Input Breakdown Test 
An additional high-level input current test is performed 

to check for base-emitter breakdown under the application 
of the full range of input voltages. This test is performed 
under the worst-case supply voltage conditions and is 
important because the base-emitter junction is small and can 
easily be overdissipated during the breakdown conditions . 

Output Characteristics 
The most versatile TTL output configuration is the push

pull (totem-pole) type. The totem-pole output has a low 
output impedance drive capability at both high and low logic 
levels. Both 'ALS and 'AS families use this configuration 
and have fanouts of 40 in both the high- and low-level states. 

High-Level Output Characteristics 
The ability of the totem-pole output to supply high-level 

output current is parametrically tested by applying a high
level input current value during measurement of high-level 
output voltage. However, the quality of the output stage is 
best indicated by parametrically measuring its current 
sourcing los capability when connected to ground. Figure 18 
shows the equivalent output circuit under high-level output 
conditions. 

Figur~ 19 illustrates typical high-level characteristics. 
When measuring worst-case high-level 'output voltage, 
minimum supply voltage is used. A worst-case low-level 



input voltage is applied to an input and all unused inputs are 
tied to supply voltage. 

t 
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Figure 18, Equivalent Output Circuit for 
, ALSI' AS Gates 

4 

Low-Level Output Characteristics 
Figure 20 shows that section of the output drive circuit 

which produces a low-level output voltage VOL. This 
characteristic is also tested at minimum supply voltage. 
Figure 21 illustrates the typical curve. 

Switching Speed 
Two switching-speed parameters are guaranteed on 

Series 'ALS and 'AS gates: propagation delay time for a 
high-level to a low-level at the output tpHL. and a low-level 
to high-level transition time tpLH. Both parameters are 
specified with respect to the input pulse using standard test 
conditions as follows: 

Vee = 4.5 V to 5.5 V 
CL= 50 pF 
RL= 500 
TA = MIN to MAX 

Under these conditions. times in the order of 4 ns for ' ALS 
and 1.7 ns for' AS are typical. Figures 22 and 23 illustrate 
how the propagation delay time for 'ALS and 'AS devices 
vary with load capacitance. 

Most current in the output stage is drawn when both 
output transistors are on (i.e .• during output transitions. the 
average power dissipation of a gate with a totem-pole output 
increases with operating frequency). This is caused by more 
high-current transitions per second at the output as the 
frequency increases. Figure 24 illustrates the effect for both 
'ALS and 'AS devices. 
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Figure 19. High-Level Output Voltage vs High-Level Output Current 

4-19 



II 
» 
"C 
'2. 
5' 
I» .... -, 
0 
::::J 
fII 

DC Noise Margins 
Noise margin is a voltage specification which guarantees 

the static de immunity of a circuit to adverse operating 
conditions. Noise margin is defined as the difference between 
the worst-case input logic level (VIR minimum or VIL 

'ALS 

maximum) and the guaranteed worst-case output (YOH 
minimum or VOL maximum) specified to drive the inputs. 
Table 2 lists the worst -case output limits for the 'AS and 
'ALS families. 

~------~----~--'-OUTPUT 

'AS "::" 

Figure 20. Low-Level Output Circuit for' ALSI' AS Gates 
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Figure 21. Low-Level Output Voltage vs Low-Level Output Current 
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Figure 24. Power Dissipation per Gate vs Frequency 

Specified Logic Levels and Thresholds 
The high-level noise margin is obtained by subtracting 

VOH minimum from VIH minimum. The low-levell!oise 
margin is obtained by subtracting VIL maximum from VOL 
maximum. The worst-case high-level noise margin is 
guaranteed to be at least 500 m V for both 'AS and ' ALS 
devices and at least 300 mV for low-level noise immunity 
across the operating free-air temperature ranges. 

The usefulness of noise margins at the system desjgn 
level is the ability of a device to be impervious to noise spikes 
at the input. The input voltage falls into one of three 
categories: low-logic state (between ground and 0.8 V), 
threshold region (between 0.8 V and 2 V), or high-logic state 
(between 2 V and Y cd. If an input voltage remains 
exclusively in the low-logic or high-logic state, it can undergo 

any excursions within that state. A level change from 5.5 V 
to 2 Vor from ground to 0.8 V should not affect'the output 
state of the device. To guarantee an expected output level 
change, the appropriate input has to undergo a change from 
one input state to the other input state (i. e., a transition 
through the threshold region). If a device will not remain 
in the correct state when voltage excursions on the input are 
occurring, it is violating its truth- table. 

Noise Rejectio~ 
The ability of a logic element to operate in a noise 

environment involves more than the dc or ac noise margins 
previously discussed. To present a problem, an externally 
generated noise pulse must be received into the system and 
~ause a malfunction. Stable logic systems with no storage 

Table 2. Worst Case Output Parameters 

PARAMETER 'AS 'ALS 'AS 'ALS 
(VI (O·C to 70·C) (O·C to 70·C) (-S5·C to 125·C) (-55·C to 125·C) 

VIH(MIN) 2 2 2 2 
VIL(MAX) 0.8 0.8 0.8 0.8 

VOH(MIN) f.!jJ ee = 4.5 V' 2.5 2.5 2.5 2.5 
VOL(MAX) 0.5 0.5 0.5 0.4 
High Level Noise 

0.5 
Margin IVOH-VIH) 

0.5 0.5 0.5 

Low Level Noise 
0.3 

Margin (VIL -VOL) 
0.3 0.3 0.4 

'Actual specification for VOH(min) is Vee - 2 V. 
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elements are practically impervious to ac noise. However, 
large dc voltages could cause noise problems. Systems with 
triggerable storage elements or those operating fast enough 
for the noise to appear as a signal are much more susceptible 
to noise. 

The noise voltage must be radiated or coupled into the 
circuit. The amount of noise required to develop a given 
voltage is a function of the circuit impedance. Because of 
the low output impedance of TTL circuits, noise immunity 
is improved. Noise is transferred from the source (with some 
arbitrary impedance) through a coupling impedance to the 
impedance of the circuit under consideration. 

Figure 25 shows a circuit where the coupling impedance 
is stray capacitance and the load impedance is provided by 
the gates. The relatively tight coupling of this circuit and 
the loading effect on the driving source is significant enough 

CAPACITANCE 

Figure 25. Stray Coupling Capacitance 

to be considered. However, since the source effect is difficult 
to assess and is in a direction to improve rather than degrade 
the noise rejection, its effects are ignored. This results in 
a worst-case type of response indication. In the case of 
radiated noise, the source resistance is a definite factor iri 
noise coupling and essentially replaces the reactive coupling 
impedance. 

By ignoring the driving source impedance to make 
conditions more nearly standard, it is possible to determine 
a set of curves relating the developed noise pulse to the noise 
source amplitude, the noise rise or fall time, the coupling 
impedance, and the load impedance. Curves have been 
developed 1 for several different input waveforms. Since the 
, ALS waveform is essentially a ramp with a dv Ivt of I V Ins 
(approximately 2.5 V/ns for 'AS), the most applicable curve 
is that for a ramp input. 

Figure 26(a) shows the equivalent circuit from which 
the ramp response plot in Figure 26(b) was developed. The 
input pulse shown in Figure 26(c) is a ramp input. 

where 

E' 
ej(t)=y t 

Ej = Maximum input voltage and 
T = Total rise time of input voltage 

The output pulse is represented analytically by 

E· ( eO(t) = -i RC I-e 

eo(i) = Ej T ( I - e - ilT ) 

where' 

RC 
r=-

T 

lJ(i) = T(l-e -iIT) 
eO(i) 

lJ(i)=-
Ei 

tIT 

RC/T) 

with holding for unit time. This is followed by an 
exporientially decaying voltage with a time constant T. Values 
of T and i on the figure are normalized by the value of the 
total rise time of the stimulated noise pulse ej. Using 
Figure 26(b), the pulse width and amplitude of the coupled 
noise pulse can be estimated. 

As an example, using the circuit shown in Figure 25, 
apply a noise pulse of 3 V in amplitude and rising at I V Ins 
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Figure 26. Evaluations of Gate Response to 
Fast Input Pulses 
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with gate 2 at a high-logic state. Assume a nominal output 
impedance of 58 0 (30 0 for' AS) and coupling capacitance 
of 10 pF. Use the following formula: 

T al · . T -~ - 3 t ot fise time - 1 V Ins** - ns 

RC 
7 =1: 

(10 x 10 - 12)(58) 
3 

0.58 x 10- 9 
3 

0.19 ns 

**2.5 Vlns for 'AS 

tJ.2 ns for 'AS 

To convert the normalized values of 7 and i in 
Figure 26(b) to actual values, multiply by 3 ns. The output 
voltage scale will be multiplied by 3 V. Using the 7 = 0.19 
curve gives a peak eo of 0.57 V (0.19 x 3) and a pulse width 
of 3 ns at the 50% points. To determine whether this pulse 
will cause interference, enter these values (0.57 V and 3 ns) 
on the graph shown in Figure 27. Since the gates have 
approximately 1.8 V of noise immunity at this point, they 
should not be affected. 

If an open-collector gate is used with a passive 1 kO pull
up resistor, the situation would change. Use the following 
formula: 

Total rise time 

7 = 

~- t 
1 V/ns** - 3 ns 

(10 x 10 -12)(1 x 103) 
3 

10 x 10- 9 10 
3 = T ns 

**2.5 Vlns for 'AS 

t1.2 os for 'AS 

Now the amplitude (from the curves) approaches 2.58 V 
(0.86 x 3) and the pulse width at the 50% points is 
approximately 8.52 ns (2.84 x 3). The next gate will 
propagate this pulse. 

This example is an oversimplification. The coupling 
impedances are complex (but resolvable into RLC series 
coupling elements) and the gate output impedance changes 
with load. Our purpose is to show why and how the low 
impedance of the active TTL output rejects noise and to make 
a comparison with a passive pUll-Up. 

The ability to operate in a noisy environment is an 
interaction of the built-in operating margins, the time required 
for the device to react, and the ease with which a noise 
voltage is developed. In all cases, except the ability to react 
to shofi noise pulses, the TTL design has emhasized noise 
rejection. 

Nothing has been discussed concerning noise in devices 
other than gate circuits. Many MSI devices are complex gate 
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networks and, because'oftheir small size, are more superior 
in a noisy environment operation than their discrete gate 
equivalents. Noise tolerance of latching devices is implied 
in the setup times, hold times, clock pulse width, data pulse 
widths, and similar parameters. Output impedances and input 
noise margins are quite similar to those of the gates and may 
be treated in a similar manner. U a latching device does 
become noise triggered, the effective error is stored and does 
not disappear with the noise. 

Parameter measurement information is shown in 
Figure 28. 
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Width vs Pulse Amplitude for' AS and • ALS Inputs 

GUIDELINES FOR SERIES • ALSI' AS TTL 
SYSTEM DESIGN 

System layout and design requirements for Advanced 
Schottky TTL circuits are essentially the same as those 
guidelines which have previously been established and are 
applicable for all high-performance digital systems. Tables 3 
through 6 provide a brief summary of the solutions to most 
design decisions needed to implement systems using 
Advanced Schottky TTL. Supplementary data which may be 
useful for developing specific answers to unique problems 
is provided later. 
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Figure 28. Parameter Measurement Information 

POWER SUPPLY REGULATION 

Power supply regulation cannot be treated as if it is an 
independent characteristic of the device involved. Power 
supply regulation, along with temperature range, affects noise 
margins, fanout, switching-speed, and several other 
parameters. The characteristics most affected are noise 

margin and fanout. When these two parameters are within 
the specified limits, the power-supply regulation will 
normally be within specified limits. However, on a device 
where auxiliary parameters are more critically specified, a 
more restrictive power-supply regulation is normally 
required. When power-supply regulation is slightly outside 
the specified limits for TTL devices, the device may still 
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operate satisfactorily. However, if high ambient-noise levels 
and extreme temperatures are encountered, failures may 
occur. 

results in an increase in high-level output voltage). Because 
of this relationship, high-level output voltage for' ALSI' AS 
devices is specified as supply voltage - 2 V (Vee - 2 V). 

Application of a supply voltage above 7 V (absolute 
maximum rating) will result in damage to the circuit. 

Since high-level output voltage is directly related to 
supply voltage, the output current of the device is also direCtly 
related. The output current value is established by choosing 
output conditions to produce a current that is approximately 
one-half of the true short-circuit current. 

Since power dissipation in the package is directly related 
to supply voltage, the maximum recommended supply 
voltage for TTL devices is specified at 5.5 V. This provides 
an adequate margin to ensure that functional capability and 
long-term reliability are not jeopardized. 

It is advantageous to regulate or clamp the maximum 
supply voltage at 5.5 V including noise ripple and spikes. 
When this conditions exists, unused AND and· NAND gates 
can be connected directly to the supply voltage. 

High-level output voltage i.s almost directly proportional 
to supply voltage (i.e., a drop in supply voltage causes a drop 
in high-level output voltage and an increase in supply voltage 

Table 3. Guidelines for Systems Design for Advanced Schottky TTL 

ITEM GUIDELINE 

Single wire connections Wire lengths up to approximately 12 inches may be used. A form of ground plane is desirable. 

Use point~to-point routing rather than parallel. If the wire is longer than 12 inches, use either a 

dense ground plane with the wire routed as close to it as possible, or use a twisted-pair cable. 

Coaxial and twisted-pair cables Design around approximately 80 n to 1000 of characteristic impedance. Cross talk increases at 

higher impedances. Use a coaxial cable of 93 !l impedance le.g., Microdot 293-3913). For twisted-

pair cable, use number 26 or number 28 wire with the insulation twisted at the rate of 30 turns 

per foot. 

Transmission-line-ground Ensure that transmission-line ground returns are carried through at both transmitting and receiving 

ends. Vee decoupling ground, device ground, and transmission-line ground should have a common 

tie point. 

Cross talk Use point-to~point back-panel wiring to minimize noise pickup between lines. Avoid long unshielded 

parallel runs. However. if they must be used. they should carry signals that propagate in the same 

direction. 

Reflections Reflections occur when data interconnects become long enough .that 2-line propagation delays 

are 'pulse transition times. For series TTL, reflections are normally of no importance for lines shorter 

than 12 inches. 

Resistive pull-up If fanout of driving output permits. use approximately 300 {} of resistive pull-up at the receiving 

end of long cables. This provides added noise margin and more rapid rise times. 

Table 4. Guidelines for Printed Circuit Board Layout for Advanced Schottky TTL 

ITEM GUIDELINE 

Signal con":lections Whenever possible, distribute loads along direct.connections. Signal leads should be kept as short as possible. 

However, lead lengths of up to 1 5 inches will perform satisfactorily. This is especially for large boards that 

use a ground plane, ground, and/or VCC plane. In addition, it will perform satisfactorily for small boards using 

ground mesh or grid. In high-frequency applications, avoid radial fanouts and stubs. If they must be used to 

drive some loads, reduce lead length proportionally and avoid sharp bends. Normal on-board fanouts and 

interconnections do !lot require terminations. Response of lines driving large numbers or highly capacitive loads 

can be improved with terminations of 300 !l to VCC and 600 !l to ground in parallel with the last load if fanout 

of the driving output permits. 

Conductor widths Signal-line widths down to 0.015 inch are adequate for most Signal leads. 

Signal-line spacing Signal-lead spacing on any layer down to 0.015 inch can be used especially if care is taken to avoid adjacent 

use of maximum length and minimum spacing. Increase spacing wherever layout permits. Pay particular attention 

to clock and/or other sensitive signals. 

Insulator material Thickness of insulation material used for a multilayer board is not critical. If ground and Vee planes or meshes 

are used, their capacitive proximity can be used to reduce the number of decoupling capacitors needed and 

this also supplements the supply bypass capacitor. 
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Table 5. Guidelines for General Usage of Advanced Schottky TTL 

ITEM GUIDELINE 

Power supply For RF bypass supply primary, maintain ripple and regulati~n at less than or equal to 10%. 

VCC decoupling Decouple every 2 to 5 packages with RF capacitors of 0.01 to 0.1 ~F. Capacitors should be located as near 

as possible to the decoupled devices. Decouple line driving or receiving devices separately with 0.1 p.F capacitors 

between VCC and the ground pins. 

On-board grounding A ground plane is essential when the PCB is relatively large lover 12 inches). Smaller boards will work with 

ground and/onVcC mesh or grid. 

System grounding Try to simulate bus bars with a width to thickness ratio greater than or equal to 4. This can be accomplished 

by multiple parallel wires or by using flat braid. Performance will be enhanced when a copper or silver-copper 

bus is used. The width to thickness ratio required will vary between systems, but greater than or equal to 4 

will satisfy most systems. 

Table 6. Guidelines for Gates and Flip-Flops Using Advanced Schottky TTL 

ITEM GUIDELINE 

Data input rise and fall times Reduce input rise and fall times as driver output impedance increases. Rise and fall times should 

be equal to or less than 1 5 ns/V and essentially free of noise ripple. 

Unused input of AND and NAND Tie the unused input of AND and NAND gates and the unused preset and/or clear inputs of 

gates and unused preset and flip-flops as follows: 

clear inputs of flip-flops 1. Directly to Vee, if the input voltage rating of 5.5 V maximum is not exceeded. 

2. Through a resistor equal to or greater than 1 kO to Vee- Several inputs can be tied to one 

resistor. 

3. Directly to a used input of the same gate. if maximum fanout of driving device will not be 

exceeded. Only the high-level loading of the driver is increased. 

4. Directly to an unused gate output, if the gate is wired to provide a constant high-level output. 

Input voltage should not exceed 5.5 V. 

Unused input of NOR gates Tie unused input to used input of same gate. if maximum fanout of driving device will not be 

exceeded or tie unused input to ground. 

Unused gates Tie input of unused NAND and NOR gates to ground for lowest power drain. Tie inputs of unused 

AND gates high and use output for driving unused AND or NAND gate inputs. 

Increasing gate/buffer fanout Connect gates of same package in parallel. 

Clock pulse of flip-flops Drive clock inputs with a TTL output. If not available, rise and fall times should be less than 50 nslV 

and free of ripple noise spikes. 

SUPPLY VOLTAGE RIPPLE When ripple voltage is modulated onto the input voltage, 
the amplitude depends on the source impedance (Figure 29). 
The amplitude can be determined by the following equation: Ripple in the supply voltage is generally considered a 

part of the supply voltage regulation. However, when 
combined with other effects (e.g., slow rise times), ripple 
voltage is more significant. 

The effect of ripple voltage VR can appear on either the 
supply voltage Vee or the ground supply GND. When ripple 
appears on the supply voltage, it causes modulation of the 
input signal. The extent of the effect depends upon circuit 
parameters and source impedance. 

The turning on of transistor Q5, shown in Figures 12 
and 13, is controlled by the voltage at the base of transistor 
Q2 with respect to ground in accordance with the formula: 

VB= VBE of Q2 + VBE of Q3 + VBE of Q5 

AVR = VR(RI~I/! Ri) 
= VR (RI :1t3R2) 

where R 1 = source impedance 
t3 = gain of transistor Q I. 

Ripple voltage has the effect of adding extra pulses to 
the input signal (Figure 30). When ripple voltage appears 
in the ground supply, the threshold voltage is modulated and 
extra pulses occur (Figure 31). 

a 
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Although decreasing the source impedance will reduce 
the effects of ripple voltage, it cannot be eliminated entirely 
because the emitter-base junction has an apparent resistance 
of approximately 30 n. Because of cancellation between the 
driving gate and the driven gate, low-frequency ripple is not 
a problem. 

+5V 

GATED 
CONSTANT 
CURRENT 
SOURCE 

R1 

-5V.... .... 

Figure 29. Effect of Source Impedance on Input Noise 

v 

VB ~ ___ ";#"'..c:.... ___ _ 
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Figure 30. Spurious Output Produced by Supply 
Voltage Ripple 

VCC 

Vo 

0: when V I is constant, an 

increase in VR will result 
in a decrease in V. 

Figure 31. Effect of Ground Noise on Noise Margin 

NOISE CONSIDERATIONS 

Extraneous voltages and currents (called noise) 
introduced into a digital logic circuit are discussed in the 
following paragraphs. Figure 32(a) is a typical digital logic 
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Figure 32. Typical Logic Circuit with Noisy Input 

circuit consisting of a NAND gate and a J-K flip-flop. When 
a small noise pulse is coupled onto the clock input 
[(Figure 32(b)l, the flip-flop does not respond and the Q 
output is correct. However, when a large noise pulse is 
coupled onto the clock input [(Figure 32(c)l, the flip-flop 
sees the pulse as a clock transition and an erroneous Q output 
occurs. Therefore, it is essential to protect digital logic 
circuits from noise. 

Noise Types and Control Methods 
The noise types encountered in digital logic systems, 

their source, and the method of controlling them are as 
follows: 

1. External noise - External noises radiated into 
the system. The sources include circuit breakers, 
motor brushes, arcing relay contacts, and 
magnetic-field-generating. The methods of 
controlled to be considered are shielding, 
grounding, or decoupJing. 

2. Power-line noise - Noise coupled through the 
ac or de power distribution system. The initial 
sources and controlling methods are the same as 
for external noise. 

3. Cross talk - Noise induced into signal lines from 
adjacent signal lines. Controlling methods to 
consider are shielding, grounding, decoupling, 
and, where possible, increasing the distance 
between !be signal lines. 

4. Signal-current noise - Noise generated in stray 
impedances throughout the circuit. The 
controlling methods to consider are shielding, 
grounding, decoupling, and, where possible, 
reduction of stray capacitance in the circuit. 

5. Transmission-line reflections - Noise from 
unterminated transmission lines that cause 
ringing and overshoot. The method of control 
is to use, where possible, terminated 
transmission lines. 

6. Supply-current spikes - Noise caused by 
switching several digital loads simultaneously. 
The controlling method is to design, where 
possible, the system so that digital loads are not 
switched simultaneously. 



Shielding 
In addition to its own internally generated noise, 

electrical equipment must operate in an extremely noisy 
environment. Noise pulses, which may come from a number 
of sources, consist of an electrostatic field, and 
electromagnetic field, or both. The noise waveform must be 
prevented from entering the equipment. This is accomplished 
by shielding. Since the noise fields are usually changing at 
a rapid rate, the shield required to exclude them may be very 
small. For effective exclusion, the sensitive circuits must be 
completely shielded. 

Aluminum or similar materials are effective in stopping 
electrostatic noise. However, only a ferrous metal can 
successfully protect equipment against magnetic fields. While 
it is helpful to connect the system to earth ground, the shield 
system must be complete and must be grounded to the system 
ground to prevent the shield from coupling noise into the 
system. 

External noise may be conducted into the system by the 
power lines. Decoupling and filtering of these lines should 
be standard design procedure. 

Grounding and Decoupling 
The total propagation delay is of secondary importance 

in generation of internal noise. The actual transition time 
determines the amplitude and frequency spectrum of the 
generated signal at the higher harmonics. Application of the 
Fourier integral to series 'ALSI' AS waveforms shows 
frequency components of significant amplitude that exceed 
100 MHz. Because of the frequency spectrum generated 
when an 'ALSI' AS device switches, a system using these 
devices must consider problems caused by radio frequency 
(RF) even though the repetition rates may be only a few 
megahertz. The transient currents generated by charging 
capacitors, changes in the levels of dc, line driving, etc., 
must be considered. In Figure 33 for example, a gate driving 
a transmission line is represented by a voltage source E, 
having an output impedance Zs connected to an impedance 
ZO, and loaded with a resistance RL. 

Until after a reflected pulse returns from the termination 
of the transmitting device, line termination is not a factor 
in drive current. In a practical TTL circuit, the line 
termination must be high relative to the line impedance. For 

LINE INPUT Zo 
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".-- ...... 

" "' / \ 
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" "' /' CURRENT 
............. ___ ./ Iline 
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Figure 33. Diagram Representing a Gate Driving a 
Transmission Line 

explanation purposes, assume that the source voltage is 5 V 
in amplitude, the output impedance ofthe source is 50 (} and 
the line impedance is 50 (}. When the source voltage makes 
the transition from 0 V to 5 V, the voltage across the input 
of the line VI is determined by the following equation: 

Zo 
VI= E--- =2.5 V 

Zs + Zo 

where E = source voltage 
Zo = line impedance 
Zs = source impedance 

For the 50 (} line to become charged, the current that 
must flow onto the line is determined by the following 
equation: 

2.5 

50 
= 50 rnA 

In addition. this current flows in the ground return, 
which, in this case, is the transmission-line ground. If the 
line and return are originated and terminated close to the 
driving and receiving devices, there is no discontinuity in 
the line. Where the ground is poorly returned, the current 
flow sees the discontinuity in the cable as a high impedance 
and a noise spike is generated (i.e., the ground current sees 
a low impedance and a current cancellation if the ground is 
properly carried through and, if not, it sees a high 
impedance). Figure 34 presents a specific example. Assume 
that the gate driving the line is switched from the high to 
low state. Current flow is indicated by the arrow marked 
with an I. Since the line is improperly returned to the driver, 
a pulse is developed across the impedance. A possible 
consequence is the false output of gate 3 (G3). 

If the ground return is properly connected, the proper 
results are obtained. The impedance discontinuity is 
eliminated and current cancellation occurs at the ground 
point. Undesirable voltage spikes are then eliminated. Two 
empirical rules to reduce transmission-line currents have been 
established and have been found to be effective (Figure 35). 

I. Carry all returns, including twisted pair and 
coaxial cables, to a good ground termination. 
Ground line returns close to the driving and 
receiving devices. 

* Impedance of poor ground return 

Figure 34. Noise Generation Caused by Poor 
Transmission-Line Return 
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2. Decouple the supply voltage of line-driving and 
line-receiving gates with a O.I-f.LF disk ceramic 
capacitor. 

As the devices change state, current levels change 
because of the different device currents required in each state, 
the external loading, the transients caused by charging and 
discharging capacitive loads, and the conduction overlap in 
the totem-pole output stage. When a gate changes states, its 
interruil supply current changes from high to low (these values 
are stated on the data sheet for each device). In addition, 
any capacitance, stray or otherwise, must be charged or 
discharged for a logic state change. The capacitance must 
be charged by a current determined by 

dv 
I = C "iii (4) 

If the total stray capacitance on a gate output, the logic-level 
voltage excursion, and the associated rise or fall times are 
known, then the ideal-case instantaneous current during the 
transition can be calculated. 

Vcc--~~--------

Broken arrow shows path of line-charging current 

. Figure 35. Ideal Transmission-Line 
Current Handling 

From Eq. (4) it can be determined that the current 
transient for charging load capacitance will increase with 
higher speed TTL circuits. Therefore, the Series· 
54ALS174ALS devices will have lower transient current than 
the Series 54AS174AS devices. Another parameter that 
should be considered is the value of R7 (shown in Figures 12 
and 13). Resistor R 7 acts as a limit on the charging current. 

The current required for charging load capacitance CL 
(Figure 36) is supplied by the supply voltage when the 
transition is from logic low to logic high at the output of 
gate 1 (Gl). When the output ofGl goes from high to low, 

-----1~------~------~-----vcc 

CL includes all capacitance: stray, device, etc. 

Figure 36. Circuit with Effective Capacitive Loading 
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the load capacitance is shorted to ground by transistor Q5 
(shown in Figures 12 and 13) and has no effect on supply 
current. 

A characteristic common to all TTL totem-pole output 
stages contributes an additional current transient when the 
output changes from a logic low to a logic high. This 
transient, or spike, is caused by the overlap in conduction 
of the output transistors Q7 and Q5 (shown in Figures 12 
and 13). The situation arises because transistor Q7 can turn 
on faster than transistor Q5 can turn off. This places a direct 
circuit consisting of transistors Q7 and Q5 and resistor R4 
between supply voltage and ground. For all series' ALS TTL 
circuits, the maximum possible peak current can be 
determined by 

Vee 
lecmax = 

VCEQ6 - VBEQ7 - VeEQ5 

R7 

However, due to the active turnoff circuit (consisting of R5, 
R6, and Q4), Q5 will be only slightly in the linear region 
and. the current spike will be less. 

The total supply-current switching transient is then a 
combination of three major effects: the difference in high
level and low-level supply current, the charging of load 
capacitance, and the conduction overlap. Tests were 
performed to demonstrate these effects. The results are shown 
in Figure 37. Six types of series TTL devices were tested 
with no load (i.e., the oscilloscope was connected to the 
output only when measuring Vo and the photographs were 
double exposed). This was to approximate the effects of 
conduction overlap isolated from the transient caused by 
charging load capacitance. Different vertical scales were used 
on some of the photographs. 

The results are almost as predicted. The low-power 
devices have the lower transients. Since it is the fastest 
circuit, the SN74ASOO device should be highest. However, 
a decrease is shown, and the reason for the decrease is 
explained (Figure 39). The additional circuits to reduce 
conduction overlap of the output transistors result in a smaller 
transient even though the typical switching time is 1. 7 ns 
compared to 9 ns for the Series 54174 LS. 

The second series of tests shown in Figure 37 cover a 
capacitive load of 50 pF. For this test, all of the supply 
current transient peaks increase in amplitude and width. 

Because of the larger transient currents, voltage spikes 
on the supply voltage measured at the IC package are also 
increased. 

From these tests, it can be concluded that the condition 
to be avoided (the only one that can be avoided) is 
unnecessary stray capacitance in circuit wiring. The charging 
of load capacitance, in most cases, overshadows the other 
two effects with respect to noise produced on the supply 
voltage line by switching current transients. . 

The flow paths of these currents have been investigated 
to determine the grounding and decoupling necessary to 
counteract their effects. Supply voltage decoupiing may be 
accomplished by one of two methods. Maintaining low 
impedance from the individual circuit supply voltage to 
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a I SN74S00 no load bl SN74S00 load: CL = 50 pF 

VOUT 
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cl SN74LSOO no load dl SN74LSOO load: CL = 50 pF 
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01 SN74ASOO no load II SN74ASOO load: CL = 50 pF 

NOTES: 1. Vee = 5 V 3. Rise and fall times of input pulse are 1 ns 
2. Sweep is 50 ns/division 4. Vertical scales are in units shown per division 

Figure 37{a). Supply-Current Transient Comparisons 
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VOUT 5V 5V 

ICC 20mA 50mA 

VCC 0.2 V 0.2V 

gl.SN74AS1000 no load hi SN74AS1000 load: CL = 50 pF 

VOUT 5V 5V 

ICC 5mA 20mA 

VCC 0.2 V 0.2 V 

il SN74ALSOOA no load iI,SN74ALSOOA load: CL = 50 pF 

VOUT 5V 5V 

II ICC 20mA 20mA 

VCC 0.2.V 0.2V 

kl SN74ALS1000A no load I) SN74ALS1000A load: CL = 50 pF 

NOTES: 1. Vee = 5 V 3. Rise and fall times of input pulse are 1 ns 
2. Sweep is 50 ns/division 4. Vertical scales are in units shown per division 

Figure 37(b). Supply-Current Transient Comparisons 

4-32 



ground is common to both methods. In the first method, the 
supply voltage line. may be considered as a transmission line 
back to a low impedance supply. The positive bus can be 
laminated with a ground bus to form a strip transmission line 
of extremely low impedance. This line can be electrically 
approximated with lumped capacitances as shown in 
Figure 38. The inductances are usually a distributed 
component which must be minimized to lower the line 
impedance. 

DIELECTRIC I zo=.JfJC 

~:~:TIJf 
COPPER 

Figure 38. Transmission-Line Power Buses 

The second method is to consider the supply voltage bus 
as a dc connecting element only and to provide a low
impedance path near the devices for the transient currents 
to be grounded (Figure 39). 

Figure 39. Capacitive Storage Supply 
Voltage System 

For effective filtering and decoupling, the capacitors 
must be able to supply the change in current for a period 
of time greater than the pulse width of this current. Since 
the problem is essentially one of dc changes due to logic state 
coupled with high-frequency transients associated with the 
changes, two different values of time constant must be 
considered. Capacitors combining the high capacitance 
required for long periods with the low series reactance 
required for fast transients are prohibitive in cost and size. 
A good compromise is the arrangement shown in Figure 40. 

The typical component values may be found for the RF 
capacitor C I by assuming that the parameters have common 
values as follows: 

.:lICC= 50 rnA 
.:lV= 0.1 V 
.:IT= 20 ns 

Then the equation is as follows: 

Cl = .:lIce 

.:lV/.:lT 

(50)(20) x 10 - 12 

0.11(20 x 10- 9) 

50 x 10- 3 

0.1 

0.01 pF 

= 10,000 x 10- 12 

The same method may be used for the low-frequency 
capacitor C2. However, the factor .:IT, which was a worst
case transient time for calculating C2, now becomes a bit 
ambiguous. An analysis of the current cycling on a statistical 
basis is the best method in all but the simplest systems. The 
recommended procedure is to decouple using 10 pF to 50 pF 
capacitors. 

DISTRIBUTED L B S -rvy~~ ______ ~ ______ ~.-______ .~CE-~ 

Cl 
O.DlIlF 

Figure 40. Commonly Used Power Distribution and 
Decoupling System 

A discrete inductance of 2 pH to 10 IIH is sometimes 
used for additional decoupling. However, its benefits are 
questionable and its usefulness should be evaluated for the 
individual system. The low-pass filter formed must be 
capable of keeping the transients confined and off the 
distribution bus. The possibility of resonance in the inductor 
or LC combination must be considered. 

Noise spikes on the supply voltage line that do not force 4 
the gate output below the threshold level do not present a 
serious problem. Downward spikes as large as 3 V can be 
tolerated on the supply voltage line without propagating 
through the logic system. The system designer can be 
confident that supply voltage noise can be handled even with 
minimal consideration. 

Ground noise, however, cannot be treated lightly. Pulses 
on a high-impedance ground line can easily exceed the noise 
threshold. Only if a good ground system is maintained can 
this problem be overcome. If proper attention is paid to the 
ground system, noise problems can be minimized. 

The concept of a common-ground-plane structure as used 
in RF and high-speed digital systems is quite different from 
the concept of the common-ground point as used in low
frequency circuits. The more closely the chassis and ground 
can approach to being an integral unit, the better the noise 
suppression characteristics of the system. Consequently, all 
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parts of the chassis and ground bus system must be bound 
tightly together both electrically and mechanically. Floating 
or poorly grounded sections not only break the integrity of 
the ground system, but may actually act as a noise distribution 
system. 

For grounds and decoupling on printed circuit boards, 
the most desirable arrangement is a double-clad or multilayer 
board with a solid ground plane or a mesh. Where component 
density prohibits this, the ideal should be relaxed only as far 
as necessary. Cross talk and ground noise can be reduced 
on large boards with a ground plane. Some suggestions for 
board grounds where a plane is not practical are as follows: 

1. Use as wide a ground strap as possible. 
2. Form a complete loop around the board by 

bringing both sides of the board through separate 
pins to the system ground. 

The supply voltage line can provide part of the ground 
mesh on the board, provided it is properly decoupled. For 
a TTL system, a good guideline is 0.01 /-IF per synchronously 
driven gate and at least 0.1 /-IF for each 20 gates, regardless 
of synchronization. This capacitance may be lumped, but is 
more effective if distributed over the board. A good rule is 
to permit no more than 5 inches of wire between any two 
package supply-voltage points. Radio-frequency-type 
capacitors must be used for decoupling. Disk ceramics are 
best. It is sometimes a good practice to decouple the board 
from the external supply-voltage line with a 2.2 /-IF capacitor. 
However, this is optional and the RF capacitors are still 
required. In addition, it is recommended that gates driving 
long lines have the supply voltage decoupled at the gate 
supply voltage telllliDai and that the capacitor ground, device 
ground, and transmission-line ground be connected to a 
common point. 

Cross Talk 
When currents and voltages. are impressed on a 

connecting line in a system, it is impossible for adjacent lines 
to remain unaffected. Static and magnetic fields interact and 
opposing ground currents flow, creating linking magnetic 
fields. These cross-coupling effects are lumped together and 
called cross talk. 

Back-Panel Interconnections 
Interconnecting signal lines can be grouped into three 

broad categories: coaxia1lines, twisted-pair lines, and straight 
wire lines. Because of the low impedance and shielding 
characteristics of coaxial cable, its cross talk is minimal and 
is not a problem with TTL. 

Figure 41 illustrates a practical type of signal 
transmission line. The mutual reactances Lm and Cm which 
form the noise coupling paths and the line parameters L. and 
Cg which govern the line impedance, will vary with the type 
of line used. Since cross talk is a function of the ratio of the 
mutual impedances to the line characteristic impedaflces, the 
selection of transmission-line type must be at least partially 
a factor in cross-talk considerations. 
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Figure 41. Equivaleut Circuit for Sending Line 

The use of direct-wired connections is the simplest and 
lowest cost method, but they are also. the poorest for noise 
rejection. If the lead is not cabled tightly together with similar 
leads, direct leads up to 12 inches in length can be used. 

When the length of the signal line is increased, the line 
impedance is seen by the driving and receiving gates. As 
shown in Figure 42, a pulse sent along the sending line G3 
and G4 will be coupled via the coupling impedance Zc onto 
the receiving line Gland G2, which can be in either of the 
two logic states. The extent to which cross talk will occur 
depends on the type of lines used and their relationship to 
each other. 

(ZC) - COUPLING IMPEDANCE 

Figure 42. Equivalent Circuit for Cross Talk 

The voltage impressed on the sending line by gate G3 
is determined by the equation: 

where 

(5) 

V G3 = open-circuit logic voltage swing generated 
by gate G3 

RS3 = output impedance of gate G3 
Zo = line impedance 

VSL = voltage impressed on the sending line. 

The relationship for the equation is illustrated in 
Figures 43 and 44. 

The coupling from the sending line to the receiving line 
can be represented by taking coupling impedance Zc into 



RS 

(Zo) 
T 
I 

Figure 43. Capacitive Cross Talk Between 
Two Sigual Lines 

account. An equivalent circuit to represent the coupling from 
the sending line to the receiving line is shown in Figure 44. 

As the voltage impressed on the sending line propagates 
farther along the line, it can be represented as voltage source 
VSL with a source impedance of ZOI (Figure 4S). VSL is 
then coupled to the receiving line via the coupling 
capacitance, where the impedance looking into the line is 
line impedance in both directions. Therefore the equation 
becomes 

Zo 
2 

The voltage impressed on the receiving line (VRL) then 
propagates along the receiving line to gate G2 which can be 
considered as an open circuit and voltage doubling occurs. 
Therefore: . 

VG3( 1 )f Zo ) ~ \i~S3 + Zo 
1.S + Zo 

Vin(2) = 2 VRL 

In the switching period, the transistor has a very low output 
impedance. Then RS3«Zo and Vin(2) can be simplified to 
the following: 

The term Vi~(2)1v G3 can be, defined as the cross-talk 
coupling constant. 

The worst -case for signal line cross talk occurs when 
sending and receiving. lines are close together but widely 
separated from a ground return path. The lines then have 
a high characteristic impedance and a low coupling 
impedance. 

For example, if we assume a coupling impedance of 
SO pF at ISO MHz with a line impedance of approximately 
200 {} then: 

Vin(2) = 0.62 
VG3 

This level is unsatisfactory because none of the very high
speed logic circuits has a guaranteed noise margin greater 
than one-third of the logic swing. Such potential cross talk 
can be avoided by not using the close spacing of conductors. 

Zo Zc T 
VSL Zo Zo VRL 

1 
Figure 45. Equivalent Cross-Talk Network 

Mutual coupling can be reduced by using coaxial cable 
or shielded twisted pairs. When mutual inductance and 
capacitance are decreased, line capacitance is increased and 
imposes restrictions on the driver. Coaxial cable combines 
very high mutual impedance with low characteristic 
impedance and shielding. It effectively eliminates cross talk, 
but is necessary in only the noisiest environments. Twisted 
pairs are adequate for most applications and are typically less 
expensive and easier to use. a 
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Figure 44. Coupling Impedances Involved in Cross Talk 

4-35 



II 
l> 
"C 
'E. 
(;' 
m ... 
0' 
::J 
til 

Printed Circuit Card Conductors 
Signal interconnections on a two-sided or multilayer 

printed circuit card can be grouped into two general 
categories: microstrip lines and strip lines. The microstrip 
line (Figure 46) consists of a sigua1 conductor separated from 
a ground plane by a dielectric insulating material. A strip 
line (Figure 47) consists of a signal conductor within a 
dielectric insulating material and the conductor being centered 
between two parallel conductor planes. The important 
features of these type of printed circuit conductors are that 
the impedances are higbly predictable, can be closely 
controlled, and the process is relatively inexpensive because 
standard printed circuit board manufacturing techniques are 
used. Typical impedances of these types of conductors with 
respect to their physical size and relative spacings are shown 
in Tables 7 and 8. 

Table 7. Typical Impedance of Microstrip Lines 

Dimensions Line Impedance Capacitance 

H (mils) W(mils) Zo (0) per Foot (pF) 

6 20 35 40 
6 15 40 35 

15 20 56 30 
15 15 66 26 
30 20 80 20 
30 15 89 18 
60 20 105 16 
60 15 114 14 

100 20 124 13 
100 15 132 12 

Relative dielectric constant == 5 

MieROSTRIP 

T 

Table 8. Typical Impedance of Strip Lines 

Dimensions 
Une Impedance Capacitance 

H'a = H'b = W(mils) 

(mils) 
Zo (0) per Foot (pF) 

6 20 27 80 
6 15 32 70 

10 20 34 67 
10 15 40 56 
12 20 37 57 
12 15 43 48 
20 20 44 48 
20 15 51 42 
30 20 55 39 
30 15 61 35 

Relative dielectric constant == 5, and H'a = H'b 

Cross talk on a printed circuit board is also a function 
of the mutual reactances and the line parameters which 
govern the line impedance. A microstrip line and a strip line 
are, by definition, conductors placed relatively close to a 
ground plane. Therefore, they have at least one inherent 
property which tends to reduce cross talk. In addition, the 
thickness (H) of the dielectric and the spacing (S) of the 
conductors can be implemented selectively to reduce the 
amount of possible cross talk. The effects of these two 
dimensions on cross talk have been evaluated and are shown 
graphically in Figure 48. The data shown can be used to 
estimate the maximum crosstalk which will be encountered 
under the most unfavorable conditions. 

1 
T 

I 

~~~~~SS~~~~SS~~~~SS~~~~SS~~~~SSSS~~~SS~GROUNDPLANE 
Figure 46. Microstrip Line 

Figure 47. Strip Line 
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Figure 48. Line Spacing Versus 
Cross-Talk Constant 

Transmission-Line Driving Reflections 
When the interconnections used to transfer digital 

information become long enough so that line propagation 
delay is equal to or greater than the pulse transition times, 
the effects of reflections must be considered. These 
reflections are created because most TTL interconnections 
are not terminated in their characteristic impedance. 
Reflections lead to reduced noise margins, excessive delays, 
ringing, and overshoot. Some method must be used to 
analyze these reflections. Because neither the gate input nor 
output impedance is linear, basic transmission-line equations 
are applicable but unwieldy. Transmission-line characteristics 
of TTL interconnections can be analyzed by using a simple 
graphic technique. 

Figure 49 shows piecewise linear plots of a gate input 
and both (logic-high and logic-low) states of the output for 
a typical TTL device. The output curves are plotted with 
positive slopes. The input is inverted because it is at the 
receiving end of a transmission line. The logic-high and logic
low intersections are indicated on the plot. These points are 
the steady-state values which will be observed on a lossless 
transmission line (Figure 50). 

Figure 50 shows a typical TTL interconnection using 
a twisted-pair cable which, in this example, has a 
characteristic impedance of approximately 30 O. To evaluate 
a logic-high to logic-low' AS transition see Figures 51 and 
52. The equation - IIZo (Zo = 30 0), which represents the 
transmission line, is superimposed on the output characteristic 
curves in the Bergeron plot. Since evaluation of a logic-high 
to logic-low transition is desired, the - IIZ0 line starts at 
the point of intersection of the impedance curves of the input 
and output for a logic-high state. The slope - IIZo then 
proceeds toward the logic-low output curve. At time to, the 
driver output voltage is determined by the intersection of 

« 
E 
I 

1: 
~ 
~ 
tJ LOGICAL 1 

INTERSECTION 

Voltage-V 

Figure 49. TTL Bergeron Diagram 

30n TWISTED 
PAIR B 

J i 
Vdrivers Vreceivers 

t t 
Figure 50. 'ALSI' AS Driving Twisted Pair 

-IIZo and the logic-low output curve (1.2 V). The 
transmission-line slope now becomes IIZ0 and 
is drawn toward the input curve. At time 
t\ [t(n + 1) -tn = time delay of line], the receiving gate sees 
-0.7 V. Now the line slope changes back to -IIZ0 and 
the output curve for a logic low is approached. This action 
continues until the logic-low intersection is reached. 
Figure 52 plots driver and receiver voltages versus time for 
this example. 

A logic-low to logic-high transition is treated in 
approximately the same manner (Figure 53). The Bergeron 
line - IIZ0 starts at the intersection for a logic low. At time 
to, the driver output rises to 2.2. V and, at time t\, the 
receiving gate input goes to approximately 4.35 V. Both 
output and input voltages are plotted in Figure 54. 

Figures 55 through 58 illustrate' ALS transitions and 
are treated in the same manner as the 'AS. 

The scope photographs in Figures 59 through 66 show 
the effectiveness of the graphic techniques. In most cases, 
the calculated and experimental values of voltage steps agree 
within reason. The ringing that appears for the open wire 
is not immediately obvious. This is because the input and 
output curves in this region lie practically along the positive 
horizontal axis. At the scale used for graphic analysis, it is 
difficult to go much beyond the first few reflections. The 
graphic analysis is idealized and stray capacitance and 
inductance are not considered. 
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TRANSITION (1 -+ 0) 

Figure 59. Oscilloscope Photograph of 'ASOOI - ve 
Transition Using 50-Ohm Line 

TRANSITION (0 -+ 1) 

Figure 60. Oscilloscope Photograph of 'ASOO + ve 
Transition Using 50-Ohm Line 

TRANSITION (1 -+ 0) 

Figure 61. Oscilloscope Photograph of 'ASOO - ve 
Transition Using 2S-0hm Line 
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Figure 62. Oscilloscope Photograph of 'ASOO +ve 
Transition Using 2S-Ohm Line 
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Figure 63. Oscilloscope Photograph of 'ALSOOA - ve 
Transition Using 50-0hm Line 
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Figure 64. Oscilloscope Photograph of 'ALSOOA + ve 
Transition Using 50-0hm Line 
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Figure 65. OsciUoscope Photograph of 'ALSOOA - ve 
Transition Using 25-0hm Line 
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Figure 66. Oscilloscope Photograph of 'ALSOOA + ve 
Transition Using 25-0hm Line 
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Appendix A 
Normalized Load Factors 

Normalizing output drive capability and input current requirements can be very useful to designers of systems using 
two or more of the TI TTL series of devices. It provides a set of load factors (input cuurent requirements in 
Table A-I), which can be summed and compared directly to the fanout capability (see Table A-2) of the output being considered. 
The load factor values shown are valid for any input rated atone unit load. 

The loading of these type of outputs can be checked from any column. However, most designs use one of the series 
as the basic building block and, since the tables cover each series individually, the designer has the choice of working from 
the column containing the normalized fanout. As an example, the designers of a system using series' AS as the basic circuit 
will probably find that the use of the 'ASOO and 'AS 1000 columns will suit best because both fanout and load factors are 
expressed for these series of devices. ' 

The use of these simple and easy-to-remember numbers was developed within each series to make the verification of 
output loading a matter of counting the number of inputs connected to a particular output. When mixtures of series are used, 
a common denominator (normalized factor) becomes useful. 

USE OF TABLES A-I AND A-2 

Every possible combination of the seven 54174 TTL families is included in these iables. If, for example, the existing 
system used 74S series logic and it is desired that some of it be replaced by series 74ALS logic, a quick check should be 
made on whether the 'ALS can be supplied with sufficient input current. By taking the 74S row and 'ALS, column figures 
of 2.5 and 20 are obtained for high- and low-level loads, respectively (see Table A-I). This indicates that, for high logic 
levels, two and one-half' ALS gates can be driven for each'S series gate removed. However, if more 74S series gates are 
being driven by this' ALS device, the fanout between' ALS and'S series gate is required, you can now use Table A-2. 

The 'ALS row and the'S column are chosen. The figures are 8 for the high-logic level and 4 for the low-logic level. 
In this case the lowest figure is taken so that the interconnection is reliable for both logic states. So each 'ALS gate inserted 
will drive 4 'S series gates. 

Table A-I. Normalized Input Currents 

INPUT INPUT CURRENT NORMALIZED 
SERIES 1/0 CURRENT 

(mAl '00 'HOO 'LOO 'LSOO 'SOO 'ASOO 'ALSOOA 'AS1000 'ALS1000A 

54/7400 HI 0.04 1 O.B 4 2 O.B 2 2 2 2 

5417400 LO 1.B 1 0.8 8.89 4 0.8 3.2 16 3.2 16 

54H/74HOO HI 0.05 1.25 1 5 2.5 1 2.5 2.5 2.5 2.5 

54H174HOO LO 2 1.25 1 11.11 5 1 4 20 4 20 

54/74LOO HI 0.Q1 0.25 0.2 1 0.5 0.2 0.5 0.5 0.5 0.5 

54/74LOO LO 0.18 0.11 0.09 1 0.45 0.09 0.36 1.8 0.36 1.8 

54LS174LSOO HI 0.02 0.5 0.4 2 1 0.4 1 1 1 1 

54LS/74LSOO LO 0.4 0.25 0.2 2.22 1 0.2 0.8 4 0.8 4 

54S174S00 HI 0.05 1.25 1 5 2.5 1 2.5 2.5 2.5 2.5 

54S174S00 LO 2 1.25 1 11.11 5 1 4 20 4 20 

54AS/74ASOO HI 0.02 0.5 0.4 2 1 0.4 1 1 1 1 

54AS/74ASOO LO 0.5 0.31 0.25 2.78 1.25 0.25 1 5 1 5 

54ALS/74ALSOOA HI 0.02 0.5 0.4 2 1 0.4 1 1 1 1 

54ALS/74ALSOOA LO 0.1 0.06 0.05 0.56 0.25 0.05 0.2 1 0.2 1 

54AS1000 HI 0.02 0.5 0.4 2 1 0.4 1 1 1 1 

54AS1000 LO 0.5 0.31 0.25 2.78 1.25 0.25 1 5 1 5 

54ALS1000A HI 0.02 0.5 0.4 2 1 0.4 1 1 1 1 

54ALS1000A LO 0.1 0.06 0.05 0.56 0.25 0.05 0.2 1 0.2 1 
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Table A-I is normally used (in combination with Table A-2) when replacing one logic family with another in an existing 
system. 

Table A-2 is normally used when originally designing a system which employs several TTL families to optimize 
performance. 

SERIES 

5417400 
5417400 
54HI74HOO 
54HI74HOO 
54LOO 
54LOO 
74LOO 
74LOO 
54L5174L500 
54L500 
74L500 
545/74500 

54S/74500 

54AS/74A500 
54AS174ASOO 
54ALS/74ALSOOA 
54ALSOOA 
74ALSOOA 
54AS1000 
54AS1000 
74AS1000 
74AS1000 
54ALS1000A 
54ALS1000A 
74ALS1000A 
74ALS1000A 

* Input Current HI 

t Input Curent LO 

Table A-2. Fanout Capability (Output Currents Normalized to Input Currents) 

OUTPUT 
OUTPUT DRIVE NORMALIZED 

'00 'HOO 'lOO 'lSOO 'SOO 'ASOO 'AlSOOA 'AS1000 
110 CURRENT 'HI 0.05 0.01 0.02 0.05 0.02 0.02 0.04 0.02 

ImA) tlO 1.6 2 0.18 0.4 2 0.5 0.1 0.5 
HI 0.4 10 8 40 20 8 20 20 20 
LO 16 10 8 88.89 40 8 32 160 32 
HI 0.5 12.5 10 50 25 10 25 25 25 
LO 20 12.5 10 111.11 50 10 40 200 40 
HI 0.1 2.5 2 10 5 2 5 5 5 
LO 2 1.25 1 11.11 5 1 4 20 4 
HI 0.2 5 4 20 10 4 10 10 10 
LO 3.6 2.25 1.8 20 9 1.8 7.2 36 7.2 
HI 0.4 10 8 40 20 8 20 20 20 
LO 4 2.? 2 22.22 10 2 8 40 8 
LO 8 5 4 44.44 20 4 16 80 16 
HI 1 25. 20 100 50 20 50 50 50 
LO 20 12.5 10 111.11 50 10 40 200 40 
HI 2 50 40 200 100 40 100 100 100 
LO 20 12.5 10 111.11 50 10 40 200 40 
HI 0.4 10 8 40 20 8 20 20 20 
LO 4 2.5 2 22.22 10 2 8 40 8 
LO 8 5 4 44.44 20 4 16 80 16 
HI 40 1000 800 4000 2000 800 2000 2000 ·2000 
LO 40 25 20 222.22 100 20 80 400 80 
HI 48 1200 960 4800 2400 960 2400 2400 2400 
LO 48 30 24 266.67 120 24 96 480 96 
HI 1 25 20 100 50 20 50 50 50 
LO 12 7.5 6 66.67 30 6 24 120 24 
HI 2 65 52 260 130 52 130 130 130 
LO 24 15 12 133.33 60 12 48 240 48 

'AlS1000A 
0.02 

0.1 
20 

160 
25 

200 
5 

20 
10 
36 
20 
40 
80 
50 

200 
100 
200 

20 
40 
80 

2000 
400 

2400 
480 

50 
120 
130 
240 
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Appendix B 
Letter Symbols, Terms, and Definitions 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of 
the Electronics Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission (IEC) 
for international use. The definitions are grouped into sections applying to voltages, currents, switching characteristics, and 
classification of circuit complexity. 

VOLTAGES 

VIH 

VOH 

VOL 

High-level input voltage 
An input voltage level within the more positive (less negative) of the two ranges of values used to represent the 
binary variables. A minimum value is specified which is the least-positive (most-negative) value of high-level input 
voltage for which operation of the logic element within specification limits is guaranteed. 

Low-level input voltage 
An input voltage level within the less positive (more negative) of the two ranges of values used to represent the 
binary variables. A maximum value is specified which is the most-positive (least-negative) value oflow-level input 
voltage for which operation of the logic element within specification limits is guaranteed. 

Positive-going threshold voltage 
The voltage level at a transition-operated input that causes operation of the logic element according to specification 
as the input voltage rises from a level below the negative-going threshold voltage, VT _ . 

Negative-going threshold voltage 
The voltage level at a transition-operated input that causes operation ofthe logic element according to specification 
as the input voltage falls from a level above the positive-going threshold voltage, VT + . 

High-level output voltage 
The voltage at an output terminal for a specified output current IOH with input conditions applied that according 
to the product specification will establish a high level at the output. 

Low-level output voltage 
The voltage at an output terminal for a specified output current IOL with input conditions applied that according 
to the product specification will establish a low level at the output. 

VO(on) On-state output voltage 4 
The voltage at an output terminal for a specified output current with input conditions applied that according to 
the product specification will cause the output switching element to be in the on state. 

Note: This characteristic is usually specified only for outputs not having internal pull-up elements. 

VO(ofi) Off-state output voltage 
The voltage at an output terminal for a specified output current with input conditions applied that according to 
the specification will cause the output switching element to be in the off state. 

Note: This characteristic is usually specified only for outputs not having internal pull-up elements. 

CURRENT 

IIH High-level input current 
The current flowing into * an input When a specified high-level voltage is applied to that input. 

IlL Low-level input current 
The current flowing into * an input when a specified low-level voltage is applied to that input. 

*Current flowing out of a terminal is a negative value. 
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IOH High-level output current 

IO(om 

lOS 

ICCH 

ICCL 

The current flowing into * the output with a specified high-level output voltage VOH applied. 

Note: This parameter is usually specified for open-collector outputs intended to drive other logic circuits. 

Off-state output current . 
The current flowing into * an output with a specified output voltage applied and input conditions applied that according 
to the product specification will cause the output switching element to be in the off state. 

Note: This parameter is usually specified for open-collector outputs intended to drive devices other than logic circuits 
or for three-state outputs. 

Short-circuit output current 
The current flowing into* an output when that outPut is short-circuited to ground (or other specified potential) 
with input conditions applied to establish the output logic level farthest from ground potential (or other specified 
potential) . 

Supply current, .output(s) high 
The current flowing into* the Vec supply terminal of a circuit when the reference output(s) is (are) at a high-level 
voltage. 

Supply current, output(s) low 
The current flowing into* the VCC supply terminal of a circuit when the reference output(s) is (are) at a low-level 
voltage. 

DYNAMIC CHARACTERISTICS 

fmax Maximum clock frequency 

tHZ 

tLZ 

tPLH 

tPHL 

tTLH 

tTHL 

tw 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence while 
maintaining stable transitions of logic level at the output with input conditions established that should cause a change 
of output state with each clock pulse. . 

Output disable time (of a three-state output) from high level 
The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from the defined high level to a high-impedance (off) state. 

Output disable time (of a three-state output) from low level 
The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from the defined low level to a high-impedance (off) state. 

Propagation delay time, low-to-high-Ievel output 
The time between the specified reference points on the input and output voltage waveforms with the output changing 
from the defined low level to the defined high level. 

Propagation delay time, high-to-Iow-Ievel output 
The time between the specified reference points on the input and output voltage waveforms with the output changing 
from the defined high level to the defined low level. 

Transition time, low-to-high-Ievel output . 
The time between a specified low-level voltage and a specified high-level voltage on a waveform that is changing 
from the defined low level to the defined high level. 

Transition time, high-to-Iow-Ievel output 
The time between a specified high-level voltage and a specified low-level voltage on a waveform that is changing 
from the defined high level to the defined low level. 

Average pulse width 
The time between 50 % amplitude points (or other specified reference points) on the leading and trailing edges 
of a pulse. 

*Current flowing out of a terminal is a negative value. 
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th Hold time 
The time interval for which a signal or pulse is retained at a specified input terminal after an active transition occurs 
at another specified input terminal. 

trelease Release time 
The time interval between the release from a specified input terminal of data intended to be recognized and the 
occurrence of an active transition at another specified input terminal. 

Note: When specified, the interval designated "release time" falls within the setup interval and constitutes, in 
effect, a negative hold time. 

tsu Setup time 
The time interval for which a signal is applied and maintained at a specified input terminal before an active transition 
occurs at another specified input terminal. 

tZH Output enable time (of a three-state output) to high level 
The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from a high-impedance (off) state to the defined high level. 

tZL Output enable time (of a three-state output) to low level 
The time between the specified reference points on the input and output voltage waveforms with the three-state 
output changing from a high-impedance (off) state to the defined low level. 

CLASSIFICATION OF CIRCUIT COMPLEXITY 

Gate equivalent cireuit 
A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number 
of individual logic gates that would have to be interconnected to perform the same function. 

LSI Large-scale integration 
A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this 
context a major subsystem or system, whether logical or linear, is considered to be one that contains 100 or more 
equivalent gates or circuitry of similar complexity. 

MSI Medium-scale integration 
A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem 
or system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 12 or more 
equivalent gates or circuitry of similar complexity. 

SSI Small-scale integration 
Integrated circuits of less complexity than medium-scale integration (MSI). 

*Current flowing out of a tenninal is a negative value. 
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IMPORTANT NOTICE 

Texas Instruments (TI) reserves the right to make changes in the 
devices or the device specifications identified in this publication 
without notice. TI advises its customers to obtain the latest version 
of device specifications to verify, before placing orders, that the 
information being relied upon by the customer is current. 

TI warrants performance of its semiconductor products, including SNJ 
and SMJ devices, to current specifications in accordance with TI' s 
standard warranty. Testing and other quality control techniques are 
utilized to the extent TI deems such testing necessary to support this 
warranty. Unless mandated by government requirements, specific 
testing of all parameters of each device is not necessarily performed. 

In the absence of written agreement to the contrary, TI assumes no 
liability for TI applications assistance, customer's product design, or 
infringement of patents or copyrights of third parties by or arising from 
use of semiconductor devices described herein. Nor does TI warrant 
or represent that any license, either express or implied, is granted 
under any patent right, copyright, or other intellectual property right 
of TI covering or relating to any combination, machine, or process in 
which such semiconductor devices might be or are used. 

Copyright © 1985, Texas Instruments Incorporated 



INTRODUCTION 

At some point in every system designers career, they are 
faced with the problem of synchronizing two digital signals 
operating at two different frequencies. This problem is 
typically solved by synchronizing one of the signals, to the 
local clock, through a flip-flop. However, this solution 
presents an awkward dilemma, the setup and hold time 
specifications associated with the flip-flop are sure to be 
violated. The metastable characteristics of the flip-flop used 
can influence overall system reliability. The purpose of this 
application report is to give the system designer a better 
understanding of the metastable characteristics pertaining to 
Texas Instruments Advanced Schottky Bipolar Logic Family. 

METASTABLE DEFINITION 

Whenever a flip-flops setup and hold time is violated, 
the flip-flops output response is uncertain. Presently, there 
is no circuit that can 100% guarantee its response. This is 
why the device manufacturer does not guarantee its operation. 
Specifically, the metastable state is defined as that time period 
when the output of a digital logic device, is not at a logic 
level I (Vout less than 2 V) or a logic level 0 (V out greater 
than 0.8 V), but instead between 0.8 V and 2 V. Since the 
input data is changing at the time of being clocked, the system 
designer does not care if the flip-flop goes to either a high 
or low logic level, just so long as the output does not hang 
up in the metastable region. The metastable characteristics 
for a partiCular flip-flop will determine how long the device 
stays in the metastable region. This concept is illustrated in 
the timing diagram of Figure 1. 

/////////I 
I I 
I I 

I f : 
DATA 

CLOCK 

METASTABLE EVALUATION 

Anyone who has tried to evaluate the metastable 
characteristics for a particular flip-flop, 'has probably found 
it is not an easy task. The number oftimes the output hangs 
up in the metastable region is extremely small when 
compared to total number of clock transitions. In addition, 
the amount of time the output is actually in the metastable 
region is a variable and dependent on the type of flip-flop 
used (LS, ALS, AS, etc.). 

From the design engineers viewpoint, when using a 
flip-flop as a data synchronizer, they can no longer use the 
specified data sheet maximum for propagation delay. Instead, 
to guarantee reliable system operation, they need to know 
how long after the specified data sheet maximum they need 
to wait before using the data. Conventional test equipment 
is not designed to measure these parameters, so a special test 
circuit is required for characterizing MTBF (Mean Time 
Between Failures) and <It (time between CLK and Q valid). 
With these two parameters specified, the system designer 
can make a rational decision about what type of flip-flop to 
use, and how long to wait before using the data. 

Circuit Description 
The circuit in Figure 2 can be used in evaluating MTBF 

and <It for a selected flip-flop (OUT, Device Under Test). 
Two 'AS04s are used to detect whenever the Q output of 
the OUT is in the metastable region. This is accomplished 
by adjusting the input threshold to 2 V on one inverter and 
0.8 V on the other. Notice that input thresholds are adjusted 
by referencing the ground input pins to 0.6 V and -0.6 V 
respectively. Therefore, whenever the Q output of the OUT 
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Figure 1. Metastable Timing Diagram 
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I . I" 
~ ____ ~r 
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1+-24 n.-.I 

Figure 2. Metastable Evaluation Test Circuit 

is between O.S V and 2 V, the inverters will be in opposite 
states. Whenever the Q output of the OUT is higher than 
2 V or lower than O.S V, both inverters will be at the same 
logic level. The outputs of the ' AS04s are then clocked (CP2) 
into two' AS74s a selected time (At) after the OUT clock 
(CPI). The outputs of the 'AS74s are compared through an 
'ALSS6 and clocked (CP3) into another 'ALS74. This 
guarantees against any false clocking by the evaluation 
circuit. The output of the 'ALS74 is then feed to a series 
of three 'ALSI60 counters, and on into three TIL3J1s for 
counter display. 

In order to maximize the possibility of forcing the OUT 
into a metastable state, the input data signal must jitter around 
the threshold of the input clock. The width of the jitter should 
equal, or exceed the setup and hold time specification for 
the device. In our evaluation circuit, this is accomplished 
by feeding a low level noise signal into the negative input 
of a TILS20 operational amplifier. The pictures shown in 
Figure 3 show the noise generated around the OUT clock 
(CPl) for both input data transitions. 

It should be intuitively obvious that the worst-case 
condition, for any specified input data frequency, will be 
when the input data always violates the data setup and hold 
times. This condition is shown in the timing diagram of 
Figure 2. Any other relationship of~CPl to DATA IN, would 

prov·ide less chance for the device to enter the metastable 
state. Therefore, it can be concluded that the worst-case 
condition for a given input data frequency, will be 0.5 times 
the OUT clock rate where the input data always violates the 
setup and hold time. 

By using the. described circuit, MTBF can be 
determined for several different values of At. Plotting this 
information on semilog paper reveals the metastable 
characteristics, for the selected flip-flop, at the desired input 
data frequency. 

Test Circuit Limitations 
Before we proceed to the AS! ALS test results, it is 

important to analyze the limitations of our test circuit. In this 
way, we can better understand its effects on the test results. 
Two major areas which can greatly affect the test results are 
not centering the jitter around the' input clock, and 
propagation delay of the 'AS04s. By not centering the jitter 
around the input clock, the risk of entering the metastable 
state is reduced. Proper care must be taken to ensure that 
the jitter is always centered around the input clock to 
guarantee worst-case conditions. 

The propagation delay of the 'AS04s affect' the test 
results because they add propagation delay between the output 
of the OUT, and the data being clocked into the' AS74s. For 
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Figure 3. Test Waveforms 

example. the output on the OUT may come out of the 
metastable region. but the' AS04s may not switch before CP2 
occurs. This causes an inappropriate reading. The typical 
propagation delay of the' AS04s. as configured in the test 
circuit. is approximately 4 ns. This 4 ns delay should be 
considered when evaluating the test results. If inverters 
slower than the' AS04s are used in the test circuit. a larger 
offset must be considered. 

ALS! AS Test Results 
Using the test circuit described in Figure 2. 'ALS74s. 

'ALS273s and' ALS374s were evaluated at several different 
Llt time periods. The input clock frequency used was 1 MHZ 
with an input data frequency of 500 kHz. The devices were 
allowed to run until an appropriate amount of errors were 
recorded. The number of errors were then divided by the 
total time the devices were allowed to run. This results in 
a MTBF for the selected Llt. The information was then 
recorded on semilog paper for analysis. It was found that 
all three device types exibited basically the same metastable 

characteristics within + 3 ns of each other. This was expected 
since all three device types come from the same technology. 
The same experiment was performed using AS and LS 
devices. The average characteristics for all three device 
families arc shown in Figure 4. The 4-ns offset generated 
by the test circuit has not been subtracted from the data. 
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Figure 4, AS! ALS!LS Metastable Characteristics 

Other Clock Frequencies 
Clock frequencies other than I MHz will either increase 

or decrease the probability of the device entering the 
metastable state. The faster the frequency. the higher the 
probability of entering the metastable state. Likewise. the 
slower the frequency. the lower the probability of entering 
the metastable state. From the data taken in the above 
experiment. an equation can be derived for the metastable 
characteristics at other clock frequencies. Equation (I) relates 
input clock and data frequency, to metastable characteristics. 

Metastable Equation 

MTBF 
fep x Idala x C I d - C2 Llt) (1) 

As stated earlier, the worst case situation for the test 
circuit shown in Figure 2. is when the data setup and hold 
time is always violated. Based on this assumption. the 
equation is reduced to the following. 

__ 1 __ J... f 2 xCI e( - C2 Lll) 
MTBF - 2 cp (2) 

The constants C I and C2 describe the metastable 
characteristics of the device. From the experimental data 
graphed in Figure 4. these constants can be solved for each 
device family. As an example. the constants are solved below 
for the ALS device family. 
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C2 is defined by the slope of tbe line. Picking two data 
points off the graph yields tbe following. 

108 - 102 6 
C2 = 40.2 _ 28.2 (2.302) = 12(2.302) = 1.151 

By plugging C2 into equation 2, along with using one 
of the data points off the graph, CI can be solved for. 

_1_= 21 fcp2 X CI e( -1.51 .:it) 
MTBF 

..!.... (106)2 X CI e( -1.151 X 40.2) Ws= 2 

CI = 2.49 

Inserting CI and C2 into equation 2, yields the 
metastable equation for ALS. 

I I 5 -- = - fcp2 X 2 49 e( - 1.1 I .:it) 
MTBF 2 . 

Given this worst -case equation, tbe system designer can 
determine tbe metastable characteristics for ALS when using 
other input clock frequencies. 

The equations for AS and LS can be derived using tbe 
same procedure. They are as follows. 

AS: 

MT~F = -} fcp2 X 1.53 X 107 e( - 2.92 .:it) 

LS: 

__ 1_= .l.fcp2 X 306 e-0.783 .:it) 
MTBF 2 

To get a feel for the effect of changing tbe input clock 
frequency, Figure 5 shows tbe change in tbe metastable 
characteristics from I MHz to 10 MHz. 

METASTABLE CHARACTERISTICS OF 
PROGRAMMABLE LOGIC 

The PALl6R4A and TIBPALl6R4-15 from the 
programmable logic family were also evaluated. They 
exhibited very similar characteristics to tbe ALS curve. This 
was expected because they utilize the same technology. One 
important consideration when evaluating programmable logic 
in the test circuit described, is positioning tbe jittery data 
a few nanoseconds before CPI. This compensates for the 
delay of the AND/OR array which is usually positioned in 
front of tbe flip-flop. Remember that the jittery data must 
be violating tbe setup and hold time at the input to the flip
flop, not just at the device input. Some experimentation is 
usually required to find tbe worst-case condition. 
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Figure 5. AS/ALS/LS Metastable Characteristics 
Variation with Frequency 

As a general rule, a system designer can usually get 
a feel for tbe metastable characteristics of a device by simply 
looking at the setup and hold time specifications. Usually, 
the smaller tbe setup and hold time numbers, the better its 
metastable characteristics will be. However, in the case of 
programmable logic, the setup and hold time numbers are 
not reflective of metastable characteristics. This is because 
the setup and hold time numbers also reflect tbe propagation 
delay time of the AND/OR logic in front of the flip-flops. 

SUMMARY 

The metastable characteristics of a flip-flop used for 
data synchronization can greatly affect system reliability. 
Based on the information presented in this application report, 
the system designer can make a rational decision about what 
type of flip-flop to use, and what its metastable characteristics 
will be. 

It is easy to see from the experimental data shown in 
Figure 4, that AS offers the best metastable characteristics. 
It has a much narrower setup and hold time window, and 
is quicker to recover once it gets into the metastable region. 
However, witb adequate sampling time, ALS and LS will 
also perform well. The selection of what type of flip-flop 
to use must be based on the speed of the application. As a 
general rule, the faster the flip-flop, the better its metastable 
characteristics. 

We at Texas Instruments believe tbat tbe graphs shown 
and equations derived, represent a reasonable assumption 
about the metastable characteristics for tbe device families 
discussed. However, we strongly recommend tbat when 
using flip-flops as data synchronizers, an adequate amount, 
of guardband is allowed between the characteristics show~, 
and when the output of the flip-flop is actually sampled. 
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MECHANICAL DATA 

ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book. unless otherwise noted. apply for circuit type(s) listed 
in the page heading regardless of package. The availability of a circuit function in a particular package is denoted 
by an alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to 
mechanical outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained in the 
following example. 

EXAMPLE SN 

~~------------------------~~ 
MUST CONTAIN TWO TO FOUR LETTERS 

SN 

SNJ 

JANB 

Standard Prefix 

JEDEC PUBLICATION 101, Class B 

MIL·M·38510 Qualified 

2. Unique Circuit Description )-----------------------' 

MUST CONTAIN SIX TO TEN CHARACTERS 

(From Individual Data Sheet) 

Examples: 

74S225 

54LS610 

74ALS232 

74ALS632A 

74ALS29864 

3. Package )------------------------' 

MUST CONTAIN ONE OR TWO LETTERS 

0, DW ("Small Outline" Packages) 

J, JD, JG, JT, N, NT, NW, P, W (DuaHn-Line Packages) 

FH or FN (Chip Carriers) 

(From pin-connection diagram on individual data sheet) 

4. Instructions (Dash No.) }----------------/ 

3 PEP processing, level 3 (N or NT packages only) 

74ALS232A N 4 

tThese circuits in dual-in-line and "small outline" packages are shipped in one of the carriers shown below. Unless a specific method 
of shipment is specified by the customer (with possible additional costs), circuits will be shipped in the most practical carrier. Please 
contact your TI sales representative for the method that will best suit your particular needs. 

"Small Outline" (D, DW) 
Dual-in-Line (J, JD, JG, JT, N, NT, NW, p, W) 

- A-Channel Plastic Tubing 

- Tape and Reel 

- Barnes Carrier (W only) 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 
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MECHANICAL DATA 

D plastic "smali outline" packages 

Each of these" small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 

8·PIN D PLASTIC 

f 
6,20 (0.244) 8 5 

3,81 (0.150) 1. 4 
~!;:I;:::;;I:;::;:;::;:;II 

0,50 (0.020) 

0,25 (0.010) 

1,75 (0.069) r. 7° NOM 

1,35~ ,4P:ACES 

0.20~J' - j L 0,457 (0.018) 
0,102 (0.004) 0,356 (0.014) 

0,79 (0.031) -----
0,28 (0.011) 

PIN SPACING 

1,27 (0.050) 
(See Note A) 

5,21 (0.205) 

x 45"...... i 4,60 (0.181) 1 0,229 (0.0090) 

'5 lL:::Ji" 
~7"NOMJLT 4°±4° 

4 PLACES 

1,12 (0.044) 

0,51 (0.020) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Body dimensions do not include mold flash or protrusion. 
B. Mold flash or protrusion shall not exceed 0,15 10.006). 
C. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 
D. Lead tips to be planar within ±0,051 (0.0021 exclusive of solder. 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 855012 • DALLAS, TEXAS 75265 



MECHANICAL DATA 

o plastic "small outline" packages 

Each of these" small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 

14-PIN D PLASTIC 

f 
6,20 (0.244) 

8,74 (0.344) 

8,55 (0.337) 

1,75 (0.069) J ~ 7" NOM 

-r----- I 4 PLACES 

0,50 (0.020) 

0,25 (0.010) 

5,21 (0.205) 

X 45° ~ r- 4,60 (0.181) 1 0,229 (0.0090) 

~, \ I 0,190 (0.0075) 

0,102 (0.004) 

0,79 (0.031) 

0,28 (0.011) 

j l 0,457 (0.018) 

0,356 (0.014) 

PIN SPACING 

1,27 (0.050) 

(Saa Nota A) 

,,~njLrk .. 
4 PLACES 

1,12 (0.044) 

0,51 (0.020) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS 'AND PARENTHETICALLY IN INCHES 

NOTES: A. Body dimensions do hot include mold flash or protrusion. 
B. Mold flash or protrusion shall not exceed 0,15 (0.0061. 
C. Leads are within 0.25 (0.010) radius of true pOSition at maximum material dimension. 
D. Lead tips to be planar within ±O,051 (0.0021 exclusive of solder. 

. TEXAS'" 
INSTRUMENTS 

POST OFFICE BOX 656012 • OALLAS, TEXAS 75265 
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MECHANICAL DATA 

o plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 

16·PIN 0 PLASTIC 

t 
6,20 (0.244) 

3,81 (0.150) 

L- ~t;:::;:;:::;:::;::::;::;::::::;::;::::;:::;=~ 

1,75 (0.069) 

1,35 (0,053) i 7· NOM 

4 PLACES 

5,21 (0.205) 

{
460 (0 181)l 0,229 (0.0090) 

0,50 (0.020) X 45· " 0,190 (0.0075) 

", ".'''' ~ 

,,~MJ[r 4·.4· 0,102 (0.004) 

0,79 (0.031) 

0,28 (0.011) 

j l 0,457 (0.018) 

0,356 (0.014) 

PIN SPACING 

1,27 (0.050) 

See Note a 

4 PLACES 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Body dimensions do not include mold flash or protrusion. 
B. Mold flash or protrusion shall not exceed 0,15 (0.006). 
C. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 
D. Lead tips to be planar within ±O,051 (0.002) exclusive of solder. 

TEXAS ." 
INSTRUMENTS 

POST OFFICE BOX 655012 • DALLAS, TEXAS 75265 

1,12 (0.044) 

0,51 (0.020) 



MECHANICAL DATA 

OW plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 

20-PIN OW PLASTIC 

r-:::: :~::~::----, 
irrA-A A F - A A A A I 

10,65 (0.419If 20 11 

10,15 (0.4001 

7,55 (0.297) 

,~ '[~0;1~:;::;::::;::;::;:::;::;::;::::;:::;::;::;:::;:::;:::;::::;:~10:;Y 

~r
70NOM 

2,65 (0.1041 4 PLACES 
2,35 (0.0931 

t-:=J51RARAAIW 
0,30 ~ - , - , - I I 0,490 (0.0191 

0,10 (0.004) I I ~ ~ 0,350 (0.0141 

0,785 (0.0311 i-- i 
0,585 (0.0231 ft--+/--l,27 (0.0501 TP (See Note C) 

9,0 (0.3541 

0,5 (0.021 X 45·LI~1 .:r- -)l 
.J~M.~\-:·~~" p 
0,230 (0.0091 1,27 (0.0501 

0,40 (0.0161 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Body dimensions do not include mold flash or protrusion. 
B. Mold flash or protrusion shall not exceed 0,15 (0.006). 
C. Leads are within 0,25 (0.010J radius of true position at maximum material dimension. 
O. Lead tips to be planar within ± 0,051 (0.002) exclusive of solder. 
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MECHANICAL DATA 

OW plastic "small outline" packages 

Each of these "small outline" packages consists of a circuit mounted on a lead frame and encapsulated 
within a plastic compound. The compound will withstand soldering temperature with no deformation, and 
circuit performance characteristics will remain stable when operated in high-humidity conditions. Leads 
require no additional cleaning or processing when used in soldered assembly. 

24-PIN OW PLASTIC 

14--______ 15,510.6101 --------+1 
15,3 10.6021 

7,45 [~1~;::;:::;:;::;::;:::;:;::;:::;:::;::;::;:::;:::;::;::;:::;:::;::;::~ 

2,65 1It.1041 j / 7° NOM 

""'f"~~.~~4,~P;LA;C~E;S;;;;~~;;;=~:;;:;;:;;:~ 
0,3010.0121 

0,10 10.0041 

'><'~"'~r~=)l 
~ \ 7° NOM vb T' 4° '4° \v 4 PLACES 

NOTES: 

0,78510.0311 

0,585 10.0231 

0,32010.0131 1,2710.050) 

0,230 10.009) 0.40 10.016) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

A. Body dimensions do not include mold flash or protrusion. 
B. Mold flash or protrusion shall not exceed 0,15 10.006) . 
C. Leads are within 0,25 (0.010) radius of true position at maximum material dimension. 
D. Lead tips to be planar within ± 0,051 10.0021 exclusive of solder . 
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MECHANICAL DATA 

FK ceramic chip carrier packages 

Each of these hermetically sealed chip carrier packages has a three-layer ceramic base with a metal lid 
and braze seal. The packages are' intended for surface mounting on solder lands on 1,27 (O.050-inch) 
centers. terminals require no additional cleaning or processing when used in soldered assembly. 

FK package terminal assignments conform to JEDEC Standards 1 and 2. 

FK CERAMIC CHIP CARRIER 
(28-terminal package shown) 

JEDEC 
OUTLINE 

OESIGNATION' 

MS004CB 

MS004CC 

CERAMIC CHIP CARRIERS 

NO.OF A 
TERMINALS MIN MAX 

20 
8.69 9.09 

10.342) 10.358) . 

28 
11.23 11.63 

10.442) 10.458) 

B 
MIN MAX 

7.80 9.09 
10.307) 10.358) 
10,31 11,63 

10.406) 10.458) 

"All dimensions and notes for the specified JEDEC outline apply. 

0,51 (0.020) I r- , 
0,25 (0.010) -+ J--L 

~ 2,0310.080) 
1,63 (0.064) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

TEXAS ." 
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MECHANICAL DATA 

FN plastic chip carrier packages 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound withstands soldering temperatures with 
no deformation, and circuit performance characteristics remain stable when the devices are operated in 
high-humidity conditions. The packages are intended for surface mounting on solder lands on 1,27 (0.050) 
centers. Leads require no additional cleaning or processing when used in soldered assembly. 

FN PLASTIC CHIP CARRIER 
(28-terminal package used for illustrationl 

122 (0 0481 It· . X45' 
1.07 (0.0421 

V 0 
5 

4 3 2 1 28 27 26 
25 

6 2' 

7 2~ 

A B 8 22 

ur 
21 

20 

19 

12 13 " 15 16 17 18 I 
-= 

1
1.B .r"'!' 0.25 (0.0101 R MAX 
!. .• ______ A_(S_e_e_N_o_t._A_I_~.. 3 PLACES 

JEDEC NO. OF A B 

OUTLINE TERMINALS MIN MAX MIN MAX MIN 

9.7.8 10.03 8.89 9.0' 7.87 
MO 047AA 20 

103851 103951 (Q 3501 (03561 (0.3101 

12.32 12.57 11.43 11.58 10.41 
MO 0.7AB 28 

10 495} 10.4501 (0.4561 (0,410) 10.4851 

MQ 047AC 44 
17.40 17.65 16.51 16.66 15.49 

10.6851 10.6951 10.6501 !D.6561 10.6101 

MQ 047AE 68 
25,02 25.27 24,13 24,33 23.'1 

10.9851 10.9951 10.950) 109561 (09101 

All dimensions and notes for the specified JEDEC outline apply. 

C 

MAX 

8.38 

103301 

10.92 

10.4301 

16.00 

(06301 

2362 

109301 

I 
SEATING PLANE 

(See Note CI 

0.81 (0.0321--f'----1 

0.66 (0.0261 ~T 
1,52 (0.0601 MIN 

I-*. 
I ~ (0.0251 MIN 

0.51 (0.0201->1 I ~ 
0.36 (0.0141 I 

LEAD DETAIL 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Centerline of center pin each side within 0.10 (0.0041 of package centerline as determined by dimension B. 
B. Location of each pin is within 0.127 (0.0051 of true position with respect to center pin on each side. 
C. The lead contact pOints are planar within 0.10 (0.0041 
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MECHANICAL DATA 

J ceramic dual-in-line packages (including JG, JT, and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base. ceramic cap. and a 
lead frame, Hermetic sealing is accomplished with glass, The packages are intended for insertion in 
mounting-hole rows on 7 .62 (0,300) or 15.24 (0,600) centers, Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering, Tin-plated ("bright
dipped") leads require no additional cleaning or processing when used in soldered assembly, 

NOTE: For the 14~. 16~. and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) 
row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 15,24 (0.600) 
row spacing. 

14-PIN J CERAMIC 

~
19'94(O'785) 
19,1810,756) 

Falls Within JEDEC !O-'16 and @ @ @® @)® ® 

"'~~'M·-:"~'"OO"i: ::: :: : I 
7,87 (0,310) 

'1.37To:29oT 
7,11 (0.280) 00000@0 
6,22 (0.245) -11- 0,5110.020) MIN _ .. 1,78 (0.070) MAX 14 PLACES 

ffi.r::::: :O~50) NOM . ~ _GLASS 

5,08 (0.200) ~ I I I· I I I I I SEALANT 

MAX c~ H r "i H r-\ H r-' 
o -SEATING PLANE 8-)( H H HI- 0,69 (0.027) MIN 

~ _~ UU yM~~ 
14 PLACES,.-I\4- ~ -.j ~ 0,58 (0.023) 14 PLACES 

0,36 (0.014) 3,30 (0.130) 0,38 (0.015) 
020 (0 008) MIN 2,54 (0.100) 
14 PLACES 1,78 (0.070) PIN SPACING 2.54 (0.100) T.P. 

4 PLACES (S •• Note A) 

ALL LINEAR DIMENSIONS ARE rN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located within 0.25 10.010) of its true longitudinal position. 

TEXAS ." 
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MECHANICAL DATA 

J ceramic dual-in-line packages (including JG, JT, and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass .. The packages are intended for insertion in 
mounting-hole rows on 7,62 (0.300) or 15.24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright
dipped") leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.3001 
row spacing. For the 24-pin packages, if no second letter or royv spacing is specified, the package is assumed to have 15,24 (O.600) 
row spacing. 

16-PIN J CERAMIC 

7,87 (0.3101 
7,37 (0.2901 

I.. 19.94(0.7851-1 
19,18(0.7551 

I 

.~"~,, ""~e: ~!:: J 
1,78(0.0701 MAX 16 PLACES Gt! 7'11 (0.2801+ 

6.22 (0.2451 

-1 1,27(0.0501 NOM 

EfB ....... ~ ....................... SE~LL~~T 
~ ~rc. ~ SEATING PLANE-----,,-L----.-- 11o--+1--l+-~-II-O.6f2(~~~~k~IN 

16 PLACES \ I...- 0,36 (0.0141 
..-.\. 0,20 (0.0081 

16 PLACES 
j L 0,68 (0.0231 
-I ~ 0,38(0.0151 

1""']16 PLACES 

, 1 ,27 (0.0501 
0,38 (0.0151 
4 PLACES 

• For memories of 64 bits and up and a few MSIILSI products in Series 54174 and Series 54S/74S 
that are derived from memory circuit bars, this maximum is 7,62 (0.300). All other dimensions apply 

without modification. 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located within 0,25 10.0101 of its true longitudinal position. 
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MECHANICAL DATA 

J ceramic dual-in-line packages (including JG. JT. and JWI 

Each of these hermetically sealed rjual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in 
mounting-hole rows on 7,62 (0.300) or 15.24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright
dipped") leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14·. H\-. and 20-pin packages. the letter J is used by itself since these packages are available only in the 7.62 10.300) 
row spacing. For the 24-pin packages, if no second letter or row spacing is specHied, the package is assumed to have 15,24 (0.600) 
row spacing. 

20-PIN J CERAMIC 

'1. '1. 

7.62 (0 300) 
6.22 (0.245) 

24.76 (0.975) "'1 .. 0-----23.62 (0.930) -----I-I 

.~.='"'~{~~~~~~~~J 
000000000@ 6

~:~:~';~~: 

1 1.27 (0.050) NOM 

8B ~~;:;:;;:;;;;~ S~i~T 

1,78 (0.070) MAX 20 PLACES 

~ ~:.o ~_S~~~~~G 3.3~,A130) t • ~ II'"--tt--+t-tlt-- ~66~~~g~~) MIN 

20 PLACES 

II 0.36 (0.014) • 1 U 0.58 (0.023) 
..-.\""-0.20 (0.0081 I 0.305 (0.012) MIN 0,38 (0.015) 

20 PLACES 4 PLACES 20 PLACES 

PIN SPACING 2,54 (0.100) T. P. 
(See Note Al 

ALL LINEAR D)MENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located within 0.25 10.010) of its true longitudinal position. 

co 
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MECHANICAL DATA 

J ceramic dual-in-line packages (including JG, JT, and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramit< base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in 
mounting-hole rows on 7 :62 (0.300) or 15,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright
dipped") leads require nO additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-.16·. and 20'pin packages. the letter J is used by itself since these packages are available only in the 7,62 (0.3001 
row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 15,24 (O.600) 
row spacing. 

a-PIN JG CERAMIC 

~
7/37(0'3101 
7,37 (0.2901 

7.11 (0.2801 • 
6,22 (0.245) 

liJ,~··"'OO" tr\_SEATING PLANE 

1050 

90° 

8 PLACES --4f- ~:~~~ ~~:~~:: 
8 PLACES 

0,63 10.025) R NOM 

0000 

1,78 (0.0701 MAX 8 PLACEsl 

f I 
5,08 (0.2001 

GLASS 
SEALANT 

MIN U- --.1 r- ~:~~ :~:~~~: 
8 PLACES 

PIN SPACING 
2,54 (0 100) T P. 

(See Note a) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE A, Each pin centerline is located within 0,25 (0,0101 of its true longitudinal position, 
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MECHANICAL DATA 

J ceramic dual-in~line packages (including JG. JT. and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in 
mounting-hole rows on 7,62 (0.300) or 15,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright
dipped") leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) 
row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 15,24 (0.600) 
row spacing. 

24·PIN JT CERAMIC, O.300·INCH ROW SPACING 

1-----32.51 (1.280) MAX ----~ 

GLASS 
SEALANT 

--II- ~:~: ~~:~~: 
24 PLACES 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

J ceramic dual-in-line packages (including JG, JT, and JW) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ceramic cap, and a 
lead frame. Hermetic sealing is accomplished with glass. The packages are intended for insertion in 
mounting-hole rows on 7,62 (0.300) or 15,24 (0.600) centers. Once the leads are compressed and inserted 
sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright
dipped") leads require no additional cleaning or processing when used in spldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) 
row spacing. For the 24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 15,24 (0.600) 
row spacing. 

24-PIN JW CERAMIC 

I-------~:~ :::~~~: -----~ 
@@@@@@)@@@@@@ 

0,63 (0.025) R 
NOM 

PLANE 1,78 (t.070) I I 
0,51 (0.020)~~ 'I~' 0,51 (O.020) 
0,41 (O.016) 
24 PLACES 

PIN SPACING 2,54 (0.100) T.P. 
(See Note Al 

Falls within JEDEC MO-015AA dimensions 

n ALL LINEAR DIMENSIONS ARE IN MIlliMETERS AND PARENTHETICALLY IN INCHES 
::r 
Q) 
~ ri' NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

!!L 
C 
Q) .... 
Q) 

I 
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MECHANICAL DATA 

JD ceramic side-braze dual-in-line packages 

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads. 

JD CERAMIC-SlOE-BRAZE 

b (f--=-. ~~_B_MAX====~·I 

~~~ nO[]I 
OR NUMBERI-{J L 

(0-------------------
ct ct 
io---A-----.j 1.7810,0701 t 
1 __ I 0.51 10,0201 MIN 0.7610.03011 

~ Ifffif~m + 
-L 5.08 10,2001 MAX 

SEATING • 

~0500 - PLANE ~ 3. 18 10,~ 251 MIN 

II 0.38 10,0151 1.91 10.0751 MAX -01 1--1 j 
-+II+- 0.20 10.0081 ~ j.-2.54 10,1001 NOM 0,5310,0211 

PIN SPACING 0,3810,0151 
(See Note A) 

~ DIM 
16 18 20 22 24 

A +0.511+0.020) 7.62 7.62 7.62 7.62 7.62 
-0.25 (-0.010) (0.300) (0.300) (0.300) (0.300) (0.300) 

B(MAX) 20.57 23.11 25.65 27.94 30.86 
(0,810) (0.910) (1.010) (1.100) (1.215) 

C (NOM) 7.37 7.37 7.37 9.91 7.37 
(0.290) (0.290) (0.290) (0.390) (0,290) 

~ 24 28 40 48 52 64 
DIM 

A +0.51 (+0.020) 15.24 15.24 15.24 15.24 15.24 22.86 
-0.25 (-0.010) (0.600) (0.600) (0.600) (0,600) (0.600) (0.900) 

B (MAX) 31.8 36.8 52.1 62.2 67.3 82.6 

(1.250) (1.450) (2,050) (2.450) (2.650) (3,250) 

C (NOM) 15.0 15.0 15.0 15.0 15.0 22.6 
(0.690) (0.590) (0.590) (0.590) (0.590) (0.890) 

ctI 
~ 
ctI 
C 
Cii 
.2 
s:: 
ctI 
.c 
(J 
Q) 

:!! 
ALL LINEAR DIMENSIONS ARE IN MILLIMETERS'AND PARENTHETICALLY IN INCHES .. 

'--------------' .. 
NOTE A: Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

N plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300). 15,24 (0.600). 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 (0.3001 version is designated NT; the 15,24 (0.6001 version is designated NW. If no second 
lette~ or row-spacing is specified, the package is assumed to have 15.24 (0.6001 row-spacing. 

14-PIN N PLASTIC 

19.8 (0.7801 

<i.~<i. (O~:::~~~O) 
(0.250. 0.010) 

-1 ~0.080"NOM -+I 1+-'.7810.070) MAX 14 PLACES 

~---r.: ,0.51(0.020lmml 
0.25 (0.010) 508 (0.2001 MAX MIN 
NOM • j -----L-

• -SEATING PLANE , , --l 0.84 (0.033) MIN 

~ , I 14 PLACES 

14PLACES -\\4--g·~:l&·g~~1 J. I~ ~ _11_ 0.533(0.021) 
14 PLACES 3.17 (0.125) MIN ~ ....., )-"'0.381 (0.015) 
(See Note B) 2.03 ± 0.51 14 PLACES 

(0.080 ± 0.020) . (S.e Note B) 

4 PLACES PIN SPACING 2.54 (0.1001 T. P. 
(See Note A) 

Falls Within JEDEC TO-116 and EIA MO-OOI AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin c~nterline is located within 0,25 (0.010) of its true longitudinal position. 
S: For solder-dipped leads. this dimension applies from the lead tip to the standoff. 
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MECHANICAL DATA 

N plastic dual-in-line packages (including NT and NWI 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation. and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7.62 (0.300). 15.24 (0.600). 
or 22.86 (0.900) centers. Once the leads are compressed and inserted. sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24'pin package. the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 

16·PIN N PLASTIC 

7,62:t D,25 
(0.3oo:t 0.010) 

14---.,j.iI-(o~i~~: ~:~Ol 
2,0 (0.0801 NOM 

(See Note BI 

Parts may be supplied in accordance with the 

alternate side view at the option of TI plants 
located in Europe.' In this case, the overall 

length of the package is 22.1 (0.870) max. 

0,84 (0,033) MIN 

ISee Note BI 

ALTERNATE SIDE VIEW 

(SaeNote BI 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal pOSition. 
B. For solder~dipped leads, this dimension applies from the lead tip to the standoff. 
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MECHANICAL DATA 

N plastic dual-in-line packages (including NT and NWI 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound: The compound will withstand soldering temperature with 
no deformation. and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7.62 (0.300). 15.24 (0.600). 
or 22.86 (0 . .900) centers. Once the leads are compressed and inserted. sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages. the letter N is used by itself since only the 24-pin package is available in more than one row·spacing. 
For the 24-pin package. the 7.62 (0.300) version is designated NT; the 15.24 (0.600) version is designated NW. If no second 
letter or row·spacing is specified, the package is assumed to have 15.24 (0.600) row·spacing. 

20-PIN N PLASTIC 

1,62 ± 0,25 
(0.300 ± 0.010) 

7.1110.280) 
~----~+6.6110.260) 

2.0 10.080) NOM 

0.2510.010) NOM 

-SEATING PlANE----+---r--

20 PLACES -\~ 
20 PLACES 

(SteNote BI 

~ JL ~ 
,.-- 1,02 (0.040) 

VIEWA 4 PLACES 

Parts may be supplied in accordance 
with the alternate side view at the 
option of TI. European-manufactured 
parts may have pin 1 as shown in 
view A. Alternate-side-view parts 
manufactured outside of the USA 
may have a maximum package length 
of 26.7 (1.050). 

III ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

1111.-------------' 
NOTES: A. Each pin' centerline is located within 0,25 (0.010) of its true longitudinal position. 
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B. For solder-dipped leads, this dimension applies from the lead tip to the standoff. 
C. Parts may be supplied with a draft angle of 7 0 typical at the option of TI. 
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MECHANICAL DATA 

N plastic dual-in-line packages (including NT and NWI 

Each of these dual-in-line packages consist~ of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300). 15,24 (0.600). 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. . 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,62 10.300) veision is designated NT; the. 15,2410.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assume~ to have 15,24 (0.600) row-spacing. 

28-PIN N PLASTIC 

10------36,6 (1.440) MAX------.j 

'i. 15,24 ± 0,25 'i. 

~ 10.600 ± 0'010}~ 
0,51 (0.020) 

t.~ .~ .. l',,::,!~r-~-Io-----------J--l--~---':~::::" 
10.011±0.003} (0.018±0.OO3I't ~ U U U U U U lUI U j~ 127+051 

PIN SPAC/~~ ~;~ ~).1001 T.P. . (0.050 ~ 0:0201 

1,52 lo.o60) NOM 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0,25 (0,0101 of its true longitudinal position. 
B. For solder-dipped leads, this dimension applies from the lead tip to the standoff. 

ca ... 
ca 
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MECHANICAL DATA 

N plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 15,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24'pin package, the 7.62 10.300) version is designated NT; the 15.24 10.600) version is designated NW. If .no second 
letter or row·spacing is specified, the package is assumed to have 15.24 10.600) row·spacing. 

40·PIN N PLASTIC 

I' 53.' 12.0901 MAX 'I 

,~~~:~t::::::::::::::::::1 
G) ,~ 

0,51 (0,020) 

MIN~"";;::;;;:::;;:;:;:::;;::;;::::;;:::;:;:;:::;;::;:;:;;:::;;:;:;:::;;::;;::::;;::::;;:::;~--' J..~5.D8ID.200IMAX 

19§. -SEATINGPLANE-, J ~ ~'17(O"26'MIN 
90" 0,28 ± 0,08 0,457 ± 0,076 • 

10.011 ,0.0031\1 ID.D'8'D.DD31~1"" ~ --II D.84ID.D33IMIN 
PIN SPACING 2,54.(0.1001 T.P. ----J ~:~ :~::: 

(See Note Al 1,52 (0.060) NOM 

ALL LINEAR DIMENSIONS 'ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

:s: NOTE A. Each pin centerline is located within 0,25 10.010) of its true longitudinal position. 
CD 
CO) 
~ 
I» 
~ 
(i' 
e!. 
c 
I» ... 
I» 
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MECHANICAL DATA 

N plastic dual-in-line packages (including NT and NWI 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 15,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24~pin packages, the letter N is used by itself since only the 24~pin package is available in more than one row~spacing. 
For the 24-pin package, the 7,62 (0.3001 version is designated NT; the 15,24 (0.6001 version is designated NW. If no second 
letter or row~spacing is specified, the package is assumed to have 15,24 (0.600) row-spacing. 

48-PIN. 52-PIN. AND 64-PIN N PLASTIC 

L...J 

(D-----------------------------+ 
PIN SPACING IS 2,54 (0.100) T.P. 

ISee Note A) 

~) 
DIM 

48 52 64 

A ± 0,25 (0.010l 15,24 (0.600) 15,24 (0.600) 22,86 (0.900) 

BMAX 62,2 (2.45) 67,3 (2.65) 81,3 (3.20) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTE A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

as ... 
as 

C 
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MECHANICAL DATA 

N plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductiveplastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 15,24 (0.600). 
or 22,86 (0.900) centers .. Once the leads are compressed and inserted, sufficient .tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24-pin packages. the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For th~ 24-pin package, the 7,62 (0.300) version is designated NT; the 15,24 (0.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15.24 (Q.600) row-spacing. 

24-PIN NT PLASTIC 

7,62 ± 0,25 
(0.300 ± 0.010) 

io----o\-t-7,1 (0.280) MAX 

31,8 (1.250) 
28,6 (1.125) 

~~::::,:::=i::::VVVVVVI 
f000f4\f'5\f6\f;\f6\f'9\@fii\1j2\ 

0,38 (0.015) \:J \::./ \::J I..:y \:J \::J \::J ~ -..:.:;; 

~ ~rr 1~1 ____ i,_14_(_0._04_5_) __________________ -, 
1-1 r- 1--2,0 (0.080) NOM FtMIN ~ 10---1,78 (0.070) 24 PLACES 

. --~:~:':::~:N:M 5'0~~!~0) J~~ .. . 
105° 1\ T --I j--1.14(0.045)MIN 

L V 90° ~ _ I I 24 PLACES 

24 PLACES J \~ 0,36 (0.014) 4,06 (0.160) - ~ ~ ---I ~ ~.:~ (~.~~~) ir 0,25(0.010) 317 (0 125) , (. ) 
24 PLACES '. :2 16 (0085) 24 PLACES 
(See Note B) 0:71 (0:028) PIN SPACING 2.54 (0.100) T.P. (Se. Note B) 

4 PLACES (See Note A) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. For solder-dipped leads. this dimension applies from the lead tip to the standoff . 
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MECHANICAL DATA 

N plastic dual-in-line packages (including NT and NW) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within 
an electrically nonconductive plastic compound. The compound will withstand soldering temperature with 
no deformation, and circuit performance characteristics will remain stable when operated in high-humidity 
conditions. The packages are intended for insertion in mounting-hole rows on 7,62 (0.300), 15,24 (0.600), 
or 22,86 (0.900) centers. Once the leads are compressed and inserted, sufficient tension is provided to 
secure the package in the board during soldering. Leads require no additional cleaning or processing when 
used in soldered assembly. 

NOTE: For all except 24 w pin packages, the letter N is used by itself since only the 24-pin package is available in more than one row-spacing. 
For the 24-pin package, the 7,6210.300) version is designated NT; the 15,24 10.600) version is designated NW. If no second 
letter or row-spacing is specified, the package is assumed to have 15,24 (0.6001 row-spacing. 

24-PIN NW PLASTIC 

1------32,8 11.290) MAX------I 

@@®®®@@@@@@@ 

'.::.::.::~::::::::::: I ~tl~'~I~~~1)1~ CD CD ® 0 ® ® 0 ® ®@@@ 
2,0 10.OBO) NOM H ~,25 10.010) NOM -I r- 1,78 10.070) MAX 24 PLACES 

rT I ---. 
~ 5,0810.200) MAX 

24 PLACES _~~!~1~0~5110.0;0) MIN J L -Ij 
0,28' 0,08"'''''- JI U, 0,8310.033) MIN ~ - 3,17 (0.125) MIN 

(0.011 • 0.003) 0,457 i 0,076,.... 24 PLACES 1
0

. 24 PLACES 
24 PLACES 10.018 i 0.003) I-
IS .. Not. B) 24 PLACES PIN SPACING 2,5410.100) T. P. 2,4210.095) MAX 

ISee Note B) ISee Not. A) 4 PLACES 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
B. For solder-dipped leads, this dimension applies "from the lead tip to the standoff. 

co ... 
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MECHANICAL DATA 

P dual-in-line plastic package 

This duaHn-line package consists of a circuit mounted on an 8-lead frame and encapsulated within a plastic 
compound. The compound will withstand soldering temperature with no deformation and circuit performance 
characteristics remain stable when operated in high-humidity conditions. The package is intended for insertion 
in mounting-hole rows on 7,62-mm (0.300) centers (see Note A). Once the leads are compressed and inserted, 
sufficient tension is provided to secure the package in the board during soldering. Solder-plated leads require 
no additional cleaning or processing when used in solder assembly~ 

B-PIN P PLASTIC 

NOTE: 

INDEX DOT 

'i.~7'62 (0.300) T.P.]'i. (Sse Note AI r 6,36 ± 0.026 1 II (0.250 ± 0.010) \1 
00 

I 

00 
1,78 (0.070) MAX 

8 PLACES 

5.08 (0.200) !-.r-H--;"'-r-r-r-,r-I 
MAX 

LSEATING PLANE .... --r-·~ 
'T GAUGE PLANE 
I L 0.76 (0.030) 

0.00 (0.000) 

J~ 0,28 ± 0.08 
\\0-- (0.011 ± 0.003) 

8 PLACES 
(See Note Al 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

A. Each pin is within 0, 13 (0.0005) radius of true position (TP) at the gauge plane with maximum material condition and unit installed. 
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MECHANICAL DATA 

U ceramic flat package 

This flat package consists of a ceramic base, ceramic cap, and lead frame. Circuit bars are alloy mounted. 
Hermetic sealing is accomplished with glass. Leads require no additional cleaning or processing when used 
in soldered assembly. 

1 a·PIN U CERAMIC 

lr 0,153 (0.006) 
0,076 (0.003) 

10 LEADS 

0,483 (0.019) @0000 PIN SPACING 

0,381 (0.015)1 i 111,27 (0.050) T.P. 
10 LEr (See Note AI 

8,89 (0.350) 

--------'-~f~~~"" T 
7,62 (0.300) 
(See Note B) 25,4 (1.000) 

i9.OTo:75iii 
l--r. ALTERNATE "" r., INDEX POINTS 

6,35 (0.250) 

I' 
2,03 (0.080! -. 
1,27 (0.050) 

-l:----------- ~-- ~- ~- ~-

1,27 (0.0501_ I+-
0,13 (0.005) 

8,89 (0.350) 

5,08 '1"200) 

L --I 1+ 0,64 (0.025) 

I-- 6,35 (0.250).-:....r. 0,00T0:iiii0i 

00000 

Falls Within JEDEC MO-004AE Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Leads are within 0.005 radius of true pOSition (T.P.) at maximum material conditions. 
B. This dimension determines a zone within which all body and lead irregularities lie. 

co ... 
CO o 
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MECHANICAL DATA 

W ceramic flat packages (including WA and We) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 

14-PIN W CERAMIC 

@@@@@00 

r 
8.00 (0.315) 

~ 

~1,27 (0.050) TYP 
12 PLACES 
(See Note A) 

BASE AND 
SEATING 
PLANE 1 ... I-- ~.483 (0.019) --- --1 .------- -"=--=-....c:",,,,:>..--=....c:>......:::::.., 0,381 (0.015) ...,.... 14 LEAOS 

7,0 (0.275) 
(See Note B) 

21,84 (0.860) 

2,03 (0.0801_ 
1,27 (0.050) -

j (See Note Ch ~ 

21,34 (0.8_401_ 65,73 (0.265) 
,97 (0.235) 

~t _____ ~~~~~~ 

~- --r ~ 

1,02 (0.0401_ I-. 
0.51 (0.020) - 1-

8,00 (0.315) '-I 
.-I • 0,64 (0.0251 _ 

8,89 (0.3501_ -L 0,25 (0.0101 
8,56 (0.337) ~ 4 PLACES 

0000000 
Falls Within JEDEC MD-004AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Leads afe within 0,13 (0.005) radius of true position IT.P.I at maximum material condition. 
B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 

W ceramic flat packages (including WA and We) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 

16-PIN W CERAMIC 

BASE AND 
SEATING PLANE 

@@@@@@®0 

r 
I I 1.27 (0.050) TP 
~ 14PLACES 

(See Note A) 

_ I· r- ~::~ :~:~:~: --r -.--____ ,,~I:::I.....I::::!......t::!......!=!o--oI:::!..~.....J;:~ 16.LEADS 

7.62 (0.300) 
(See Note B) 

~~:: :~::~: 4 10.2851 7 
•• 27 (0.2471 

! 
[.2 (See Note C)" ~ 

~- -- ---r -
1.02(0.0401_ L 
0,51 (0.0201 ~ I 

8.89 (0.350) 
7.87(0.310) 

L '-- 0.64(0.0251 
'---- 10.16 (0.400). ---.::i r- 0.25 (0.0101 
,- 9,42(0.371) - 4 PLACES 

00000000 

Falls Within JEDEC MO-004-AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHET(CALL Y IN INCHES 

NOTES: A. Leads are within 0.13 (0.0051 radius of true ppsition (T.P.I at maximum material condition. 
B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 

W ceramic flat packages !including WA and We) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 

20·PIN W CERAMIC 

@@@@@@@@@@ 

BASE AN,D 
SEATING PLANE 

1.02 10.040) 
0.25 10.010) 

r 
9.40 10.370) 
6.35 10.250) 

-----1-__ 1_ 
0)1 

7.3710.29 
B) 

18.9 10.745) 6.6 010.260) 
25.9 11.0~:: IN°~~l 

r-- IS •• Not. 

'j;7P 
C) 

I 

2.34 10.092) 
1.1410.045) 

1.14 
0.13 

10.045) 
10.005i-

4 PLACES 

..... 
-

i 

I .... 

I 
i 

12.9510.510) 
MAX 

i 

1.2 7 10.050) TYP 
18 PLACES 
See Note A) I 

--: 
0.483 10.019) 
0.381 10.015) 

20 LEADS -

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Leads are within 0.13 (0.005) radius of true position (T.P.) at maximum material condition. 
B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
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MECHANICAL DATA 

W ceramic flat packages (including WA and We) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 

24·PIN W CERAMIC 

~:~~~ :~::~: -.j 
24 LEADS H-----,-

BASE AND 
SEATING 
PLANE 

1,2710 (50) 

';':c':::tr ~ 
10,1610.(00) 

-T·'T f JOe NOM l,~ 
10,16 (0.40011 4 PLACES -0. 
ISee Note B) I ISee "\ : 

::~ :~:;:; Note C) ~ i) 
10,110.395) ;If r 

2.16 10.085) 
1.3910.055) 

8,5 (0.336) 1 

! (~ 

--r 
10,16 10.400) 
6,98 10.275) 

Ml,27 10.050) T.P. 
22 PLACES 
(See Note Al 

...... ~::~ :~:~~~: 
~j 
)-'" 
) 

I 
I 
1 
1 
I 
1 
1">. 
~1 

24 lEADS 

IS .. 
NoteD) 

1.2110.(50) 
0,11 10.028 

~'2,310.485)MIN~ 
_--16,210.6351 MAX----c--l 

800800008800@ 
Falls Within JEDEC MO-O 1 9AA Dimensions 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY )N INCHES 

NOTES: A. Leads are within 0,13 (0.005) radius of true position (T.P.) at maximum material condition. 
B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
D. End configuration of 24'pin package is at the option of TI. 

cu .... 
CU 

C 
cu 
(,) 

'2 
CU 

.t:. 
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Q) 
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CI) ... 
CI) 

II 

MECHANICAL DATA 

Wceramic flat package (including WA and We) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 

24·PIN WC CERAMIC 

0.152 10.0061 
0.076 100031 .., r--

24 LEADS 

BASE AND ./' 
SEA TlNG PLANE 

2.29 10.0901 
1.40 10.0551 

1.2710.0501 TYP ----14-->1 
ISee Note AI I 
22 PLACES Iii 

10.16 !0.4001 

1 ''';1'''' ~-~~~~-u~~-u-u-U~J 
8.38 10.3301 

MAX 
ISee Note BI I 

30.4811.2001 II 7.24 102851 /~ 
20.32 10.8001 6 99 10 2751/ / 

1 Lj/-.l)-. r'7"7"T"T'T"'T'T'T'TT',......,.....,.~\ 

1.0410.0411 
0.7910.0311 

See Note CJ 

0.4810.0191...j I.+-
0.3810.0151 !.----12.83 10.5051 ___ -01 

24 LEADS 12,3210.4851 

000000000@@@ 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Leads are within 0.13 10.005) radius of true position IT.P.) at maximum material condition. 
B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identific.ation only. 
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MECHANICAL DATA 

W ceramic flat package (including WA and We) 

Each of these hermetically sealed flat packages consists of an electrically nonconductive ceramic base 
and cap and a lead frame. Hermetic sealing is accomplished with glass. Leads require no additional cleaning 
or processing when used in soldered assembly. 

14-PIN WA CERAMIC 

@@@@@00 

0.152 10.0061 
0,076 (0.003) 1 r--

14 LEADS fj-----r 

6.73 (0.265) 

0.4B310.019) 6.9B (0.275) 
0-;-381 (OJ)15) -- i i f--< 

r 
8.89 (0.350) 
6.10 (0.240) 

BASE AND 
SEATING PLANE .... 

------r-L 
5.5910.220)r: 
ISee Note B) INDEX. 

21.3 (0840) 4.7010185) 

-1.27 (0.050) TYP 
12 PLACES 

(See Note A) 

21.B 10.860) r~08 10.200) ~ 

L --- --- ---- :-m=mrn~-ll-

1.91 10.075) 10-1 
1.2710.050; ..... 1 "'-1 0.76 (0.030) 

10--<1-0 .51 (0.020) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES 

NOTES: A. Leads are within 0.13 (0.005) radius of true position IT.P.) at maximum material condition. 
B. This dimension determines a zone within which all body and lead irregularities lie. 
C. Index point is provided on cap for terminal identification only. 
D. End configuration of 24-pin package is at the option of TI. 
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TI Sales Offices TI Distributors 
ALABAMA: Huntsville (205) 837-7530. 

ARIZONA: Phoenix (602) 995-1007; 
Tucson (602) 624-3276. 

CALIFORNIA: Irvine (714) 660-8187; 

~:~r~T.·r::~6~9~)61i:.~r ; 
Santa Crara (408) 980·9000; 

~'::'~:J2~ms2~J:i~?~~4.7759. 
COLORADO: Aurora (303) 368·BOOO. 

CONNECTICUT: Wallingford (203) 269-0074. 

FLORIDA: FI. Lauderdale (305) 973·8502; 
Maitland (305) 660·4600; Tampa (813) 870-8420. 

GEORGIA: Norcross (404) 662·7900. 

ILLINOIS: Arlington Heights (312) 640·2925. 

:~~~~::~Ir.'"c:t~r~:8~~W5~24-5'74; 
IOWA: Cedar Rapids (319) 395-9550. 

MARYLAND: Ballimore (301) 944-8600. 

MASSACHUSETTS: Waltham (61n 895·9100. 

::;n~I~~:I~:(~~~)~~7~4~~~ (313) 553·1500; 

MINNESOTA; Eden Prairie (612) 828·9300. 

~.'.S~~~sR:;1~)"5S6a;.7~~. (816) 523-2500; 

NEW JERSEY: Isenn (201) 750-1050. 

NEW MEXICO: Albuquerque (505) 345·2555. 

NEW YORK: East Syracuse (315) 463·9291; 
Endicott (607) 754·3900; Melville (516) 454·6600; 
Pittsford (716) 385-6770; 
Poughkeepsie (914) 473·2900. 

NORTH CAROLINA: Charlotte (704) 527-0930; 
Raleigh (919) 876·2725. 

OHIO: Beachwood (216) 464-6100; 
Deyton (513) 258·3877. 

OREGON: Beaverton (503) 643·6758. 

PENNSYLVANIA: ft. Washington (215) 643·6450; 
Coraopolis (412) 771-8550. 

PUERTO RICO.: Hato Rey (809) 753·8700 

TEXAS: Austin (512) 250·7655; 
Houston (713) 778-6592; Richardson (214) 660·5082; 
San Antonio (512) 496·1779. 

UTAH: Murray (801) 266·8972. 

VIRGINIA: Falrlax (703) 849·1400. 

WASHINGTON: Redmond (206)881·3080. 

WISCONSIN: Brookfield (414) 785·7140. 

~e:~~ r:.~"~~rit~rr!a(~~6\6J~t~~~{970; 
St. Laurent, Quebec (514) 335·8392. 

TI Regional 
Technology Centers 
CALIFORNIA: Irvine (714) 660·8140, 
Santa Clara (408) 748·2220. 

GEORGIA: Norcross (404) 662·7945. 

ILLINOIS: Arlington Heights (312) 640-2909. 

MASSACHUSETIS: Waltham (611) 895·9197. 

TEXAS: Richardson (214) 680·5066. 

CANADA: Nepaan. Ontario (613) 726·1970 

Customer 
Response Center 
TOLL FREE: (BOO) 232·3200 

OUTSIDE USA: (214) 995-6611 
(8:00 a.m. - 5:00 p.m. CST) 

TI AUTHORIZED DISTRIBUTORS IN 
USA 

Arrow Electronics 
Diplomat Electronics 
General Radio Supply Company 
Graham Electronics 
Hall·Mark Electronics 
Kierulff Electronics 
Marshall Industries 

~~I£~~t ~\:~~~~~\~~ 
Time Electronics 
R.V. Weatherford Co. 
Wyle Laboratories 
Zeus Component, Inc. (Military) 

TI AUTHORIZED DISTRIBUTORS IN 
CANADA 

Arrow Electronics Canada 
Future Electronics 

TI AUTHORIZED DISTRIBUTORS IN 
USA 

-OBSOLETE PRODUCT ONLY
Rochester Electronics, Inc. 
Newburyport, Massachusetts 
(617) 462·9332 

ALABAMA: Arrow (205) 837·6955; 
Hall-Marl< (205) 837-8700; Kierulff (205) 863-6070; 
Marshall (205) 881-9235. 

ARIZONA: Arrow (602) 968·4800; 
Hall-Mark (602) 437-1200; Kierulff (602) 437-0750; 
Marshall (602) 968·6181; Wyle (602) 866·2888. 

~~~~?8~~11~bt·~;~~f:~:~~!~2~ounty: 
Hall-Mark (818) 716-1300, (714) 669-4700, 
(213) 217-8400; Kierulff (213) 725·0325, (714) 731·5711, 
(714) 220·6300; Marshall (818) 407-0101, 
(818)442·7204. (714)660-0951; 
R.V. Weatherford (714) 966-1447, (213) 849-3451, 
Wyle (213) 322·8100, (818) 880-9001, (714) 863-9953; 
Zeus (114) 632·6880; 
Sacramento: Arrow (916) 925-7456; 
Hall·Mark (916) 722·8600; Marshall (916) 635·9700; 
Wyle (916) 638·5282; 

~~~.~I~O(6~9)o:st11:61:S~~~f (619) 278-2112; 
Marshall (619) 578·9600; Wyle (619) 565-9171; 
San Francisco Bay Area: Arrow (408) 145-6600; 
(415) 487-4600; Hall·Mark (408) 946-0900; 
Kierufff (408) 971·2600; Marshall (408) 943·4600; 
Wyle (408) 727·2500; Zeus (408)998-5121. 

COLORADO: Arrow (303) 696·1111; 
Hall-Mark (303) 790·1662; Kierulff (303) 790-4444; 
Wyle (303) 457·9953. 

CONNECTICUT: Arrow (203) 265-7741; 
Diplomat (203) 797·9674; Hal/·Mark (203) 269-0100; 
Kierulff (203) 265·1115; Marshall (203) 265-3822; 
Mligray (203) 795-0714. 

FLORIDA: Ft. Lauderdale: Arrow (305) 429·8200; 
Diplomat (305) 974-8700; Hall·Mark (305) 971-9280; 
Kierulff (305) 486·4004; Marshall (305) 928-0661; 
Orlando: Arrow (305) 725-1480; 

~~I~.~:r(~~m>4~~:7~~~e~:r(~~~1 Aasg~Jo~~·1878; 
Tampa: Arrow (813) 576·8995; 
Diplomat (813) 443-4514; Hall·Mark (813) 530·4543; 
Klerultf (813) 516-1966. 

~:I?:~:~:(:orl)~4~~~bci;4~-i~~~f;f (404) 447-5252; 
Marshall (404) 923·5750. 

~ 
TEXAS 

INSTRUMENTS 

ILLINOIS: Arrow (312) 397·3440; 

~:~:~ma:3\3d)2~~~~~~~~~~~r(~1~)I~~-gro; 
Newark (312) 784·5100. 

INDIANA: Indianapolis: Arrow (311) 243·9353; 
Graham (317) 634-8202; Han-Mark (317) 872·8875; 
Marshall (317) 297·0483; 
Ft. Wayne: Graham (219) 423-3422. 

. IOWA: Arrow (319) 395·7230. 

~::.~~~~ ~~~)~;!tl~7~r~o;S~~I~\~~Ji~59~~~'21. 
MARYLAND: Arrow (301) 995·0003; 
Diplomat (301) 995·1226; Hall·Mark (301) 988-9800; 
Kierulff (301) 636-5800; Milgray (301) 995-6169; 
Marshall (301) 840-9450; Zeus (301) 991·1118. 

MASSACHUSETTS: Arrow (617) 933-8130; 
Diplomat (617) 667-4670; Hall·Mark (617) 667-0902; 
Klerulff (611) 667·8331; Marshall (617) 272·8200; 
Time (617) 532-6200; Zeus (617) 863·8800. 

MICHIGAN: Detroit: Arrow (313) 971-8220; 
Marshall (313) 525·5850; Newark (313) 967-0600; 
Grand Rapids: Arrow (616) 243·0912. 

~!~~~~~Te~:2~~~~J;~~)K~~~WP?~'2) 941·7500; 
Marshall (612) 559·2211. 

MISSOURI: St. Louis: Arrow (314) 567-6888; 
Hall·Mark (314) 291·5350; Klerulff (314) 739-0855. 

NEW HAMPSHIRE: Arrow (603) 668-6968. 

~~~~~~~~~~f(2J~?V~!15~g?O, (609) 
General Radio (609) 964-8560; 

~~~~~f~r(~b~~1~~7~~1~~?~~~;4~~; 
Marshall (201) 882·0320, (609) 234.9100; 
Milgray (609) 983-5010. 

NEW MEXICO: Arrow (505) 243·4566. 

NEW YORK: Long Island: Arrow (516) 231-1000; 
Diplomat (516) 454-6400; 
Hall-Mark (516) 737-0600; Marshall (516) 273·2053; 
Milgray (516) 420-9800; Zeus (914) 937-7400; 

:~~:~:~e&1~)~;'~:~~b;48r~~~~t (716) 359-4400; 

~~~sChu~f(6~n07'9f~i~ ~.52.'000; 
NORTH CAROLINA: Arrow (919) 876-3132, 

~1~~LTt~~9Y911~1~~~~0~r~~~!~)a~7(~f~1~t8.9882. 
OHIO: Cleveland: Arrow (216) 248-3990; 
Halt·Mark (216) 349·4632; Kierultf (216) 831-5222; 
Marshall (216) 248·1788. 

~~:r~:~s(6~~)8'~:~rs-8362; 
Dayton: Arrow ~513) 435-5563; 
g~~~:!lI(~J13a)\:f6~~.KierUIf1 (513) 439-0045; 

OKLAHOMA: Arrow (918) 665·7700; 
Kierulff (918) 252-7531. 

~1~~~f9~~)rg~'~:&i6~1~6~da) 640-6000; 
Marshall (503) 644·5050. 

PENNSYLVANIA: Arrow (412) 856·7000, 
(215) 928-1800; General Radio (215) 922-1037. 

RHODE ISLAND: Arrow (401) 431..()980 

Tt:XAS: Austin: Arrow (512) 835-4180; 

~~~~!i~k(~~1f)8~~~\~~:r:(~~J~~~~~?90; 
Dallas: Arrow (214A 380-6464; 

~~~~~:ilk(~~'!:)2~~~~~\~~r!(~~J~~~~~g~~;W°; 
Zeus (214) 783-7010; 
Houston: Arrow (113) 530-4700; 
Hall·Mark (713) 781-6100; Kierulff (113) 530·7030; 
Marshall (713) 895-9200; Wyle (713) 819-9953. 

UTAH: Arrow (801) 972·0404; 
Diplomat (80l) 486-4134; 
Hall·Mark. (801) 268-3779; Kierulff (801) 973-6913; 
Wyl. (801) 974·9953. 

WASHINGTON: Arrow (206) 643-4800; 
Kierulff (206) 575-4420; Wyle (206) 453·8300; 
Marshall (206) 747-9100. 

WISCONSIN: Arrow (414) 792-0150; 
Hall-Mark (414) 797·7844; Klerulff (414) 784·8160; 
Marshall (414) 797-8400. 

~:::~:~~~~,~~: (~~~)~~~~i~8~35.5325; 
Montreal: Arrow Canada (514) 735·5511; 
Future (514) 694-7710; 
Ottawa: Arrow Canada (613) 226-6903; 
Future (613) 820-8313; 
Quebec City: Arrow Canada (418) 687-4231; 
Toronto: Arrow Canada (416) 661-0220; 
Future (416) 638·4771; 
Vancouver: Future (604) 294-1166 
Winnipeg: Future (204) 339-0554 

so 



TI Worldwide 
Sales Offices 
ALABAMA: Huntsville: 500 Wynn Drive, Suite 514, 
Huntsville, AL 35805, (205) ~7·7530. 

ARIZONA: Phoenix: 8825 N. 23rd Ave., Phoenix, 
f>,Z 85021, (602) 995-1007. 

CALIFORNIA: Irvine: 17891 Cartwright Rd .. Irvine, 
CA 92714, (714) 660-818~; Sacramenlo: 1900 Point 
West Way, Suite 171, Sacramento, CA 95815, 

~~~~ 9J~~~~1 b~:O~h":~2~~~~ (~~~) 2~~~~O~~e., 
Santa Clara: 5353 Betsy Ross Dr., Santa Clara, CA 

=nJ!?~A~g8~i2~mr~~~~O~~~ Knox St., 
Woodland HUls: 21220 Erwin 51., Woodland Hills, 
CA 91367, (818) 704-7759_ 

COLORADO: Aurora: 1400 S. Potomac Ave., 
Suite 101, Aurora, CO 80012, (303) 368-8000. 

CONNECTICUT: Wallingford: 9 Barnes Industrial 
Park Rd., Barnes Industrial Park, Wallingford, 
CT 06492, (203) 269-0074. 

FLORIDA: Ft. Lauderdale: 2765 N.W. 62nd St., 
Ft. Lauderdale, FL 33309, (305) 973-8502; 
Maitland: 2601 Maitland Center Parkway, 
Maitland, FL 32751, (305) 660-4600; 

~:~~:: ~~183~Qg~(G1n3)dl7~Zf2b~uite 101, 

GEORGIA: Norcross: 5515 Spalding Drive, Norcross, 
, GA 30092, (404) 662-7900 

~r~il~g~~~: ~!\~~~~LH:\~~~~\5~~) ~4lJ8~5.qUin, 
l~D:8~~,: (~~·9r:I:'~~~2~ Inwood Dr., Ft. Wayne, 

Indianapolis: 2346 S. Lynhurst, Suite J-400, -
Indianapolis, IN 46241, (317) 248-8555. 

IOWA: Cedar Rapids: 373 Collins Rd. NE, Suite 200, 
Cedar Rapids, IA 52402, (319) 395-9550. 

MARYLAND: Baltimore: 1 Rutherford PI., 
7133 Rutherford Rd., Baltimore, MD 21207, 
(301) 944-6600. 

MASSACHUSETTS: Waltham: 504 Totten Pond Rd., 
Waltham, MA 02154, (617) 895-9100. 

~~~~~~:~ ~fl~.~I:,~t:~~~I,I(~fi)7~~3~5J8. Mile Rd., 

MINNESOTA: Eden Prairie: 11000 W. 78th St., 
Eden Prairie, MN 55344 (612) 828-9300. 

~ilt~~~R~~~f:,S~~~1~3~~roo~vard Pkwy., Kansas 

St_ Louis: 11816 Borman Drive, S1. Louis, 
MO 63146, (314) 569-7600. 

NEW JERSEY: Iselin: 485E U.S. Route 1 South, 
P'arkway Towers, Iselin, NJ 08830 (201) 750-1050 

NEW MEXICO: Albuquerque: 2820·0 Broadbent Pkwy 
NE, Albuquerque, NM 87107, (505) 345-2555. 

~:r:J!!~~:lf~M?,'r(~~~i~:6~~:i9~0Ilamer Dr., East 
Endicott: 112 Nanticoke Ave., P.O. Box 618, Endicott, 
NY 13760, (607) 754-3900; Melville: 1 Huntington 
Quadrangle, Suite 3C10, P.O. Box 2936, Melville, 
NY 11747, (516) 454-6600; Pittsford: 2851 Clover SI., 
Pittsford, NY 14534, (716) 385-6770; 

~~u~::~f,P(~if~)3:i3~~:r. Ad., Poughkeepsie, 

NORTH CAROLINA: Charlotle: 8 Woodlawn Green, 
Woodlawn Rd., Charlotte, NC 28210, (704) 527-0930; 
~~e~'~~l,8(~~~ia~:~72d5~ Blvd., Suite 100, Raleigh, 

OHIO: Beachwood: 23408 Commerce Park Rd., 
BeaChwood, OH 44122, (216)464-6100; 

g:r'.f~3~:(g~1iY2~J~~7i.124 Linden Ave., Dayton, 

OREGON: Beaverton: 6700 SW 105th St., Suite 110, 
Beaverton, OR 97005, (503) 643·6758. 

~~~a~~t:g~~~~~~t'1:'~~I(~'~)':i4~~~~W York Dr., 
Coraopolis: 420 Rouser Rd., 3 Airport Office Park, 
CoraopOlis, PA 15108, (412) 771-8550. 

PUERTO RICO: Hato Rey: Mercantil Plaza Bldg., 
Suite 505, Hato Rey, PR 00919, (809) 753·8700. 

TEXAS: Austin: P.O. Box 2909, Austin, TX 78769, 
(512) 250-7655; Richardson: 1001 E. Campbell Rd., 
Richardson, TX 75080, 

~~~~ 62~~~;~~~~~~:~~~gg, ~71u~r~;8~~;9~y·, 
San Antonio: 1000 Central Parkway South, 
San AntoniO, TX 78232, (512) 496-1779. 

UTAH: MuIT8.Y: 5201 South Green SE, Suite 200, 
Murray, UT 84107, (801)266·8972. 

VIRGINIA: Fairfax: 2750 Prosperity, Fairfax, VA 
22031, (703) 849-1400. 

WASHINGTON: Redmond: 5010 148th NE, Bldg B, 
Suite 107, Redmond, WA 98052, (206) 881-3080. 

WISCONSIN: Brookfield: 450 N. Sunny Slope, 
Suite 150, Brookfield, WI 53005, (414) 785·7140. 

CANADA: Nepean: 301 Moodie Drive, Mallorn 
Center, Nepean, OntariO, Canada, K2H9C4, 

Wi~~~~~d9J8i ~~'bhl~~~~~~~i~aga~~~e St. E., 
(416) 884-9181; St. Laurent: Ville St. Laurent Quebec, 

~aJ!aA~s~~'!,~~,~iI35~~9~~urent, Quebec, 

ARGENTINA: Texas Instruments Argentina 
S.A.I.C.F.: Esmeralda 130, 15th Floor, 1035 Buenos 
Aires, Argentina, 1 + 394-3008. 

AUSTRALIA (& NEW ZEALAND): Texas Instruments 
Australia Ltd.: 6-10 Talavera Rd., North Ryde 
(Sydney), New South Wales, Austral.la 2113, 
2 + 887·1122; 5th Floor, 418 St. Kllda Road, 
Melbourne, Victoria, Australia 3004, 3 + 267-4677; 
~71 ~~~!f~~hWay, Elizabeth, South Australia 5112, 

AUSTRIA: Texas Instruments Ges.m.b.H.: 
Industriestrabe B116, A-2345 BrunnlGebirge, 
2236-846210. 

BELGIUM: Texas Instruments N.V. Belgium SA: 
Mercure Centre, Raketstraat 100, Rue de la Fusee, 
,,30 Brussels, Belgium, 2/720.80.00. 

BRAZIL: Texas Instruments Electronicos do Brasil 
Ltda.: Rua Pass Leme, 524-7 Andar Plnhelros, 05424 
Sao Paulo, Brazil, 0815-6166. 

DENMARK: Texas Instruments AIS, Mairelundvej 
46E, DK-2730 Herlev, Denmark, 2 - 91 74 00. 

FINLAND: Texas Instruments Finland OY: 
TeolUsuuskatu 19000511 Helsinki 51, Finland, (90) 
701·3133. 

FRANCE: Texas Instruments France: Headquarters 
and Prod. Plant, BP 05, 06270 Villeneuve-Loubet, 
(93) 20-01-01; Paris Office, BP 67 8-10 Avenue 
Morane-Saulnler, 78141 Vellzy-Villacoublay, 

~1t~~~r-~~;cL~~~I~~:sl!'V~~:st7~~e~9~~~c~~~'IIY, 
(7) 833-04-40; Strasbour Sales Office, Le Sebastopol 

asbourg Cedex, 

35100 Rennes, :~; ~~~I~~:eu~~!!agV~~e, 
Le Perlpole-2, Chemin du Pigeonnier de la Ceplere, 
31100 Toulouse, (61) 44-18·19; Marseille Sales Office, 
~~;1~7~~~S-146 Rue Paradis, 13006 Marseille, 

• TEXAS 
INSTRUMENTS 

~~r:!:'~;Fti:~t:~~~~I~C 3~~~~~ifJ~A~~~asse " 

~~~~o:~sJgg' :~r~i~ Kurfuerstendamm 

43/Kibbelstrasse, .19, 
Frankfurter Allee 6-8, 1, 

2000 Hamburg 
2, 0-3000 

Hannover 51, 51 achstrabe ", 
0-7302 Ostfilde 1 + 547001; 

~~~~~:i~~~~9, DR~~~t~:~~u,re, t°.s:&t ~~b~~~1 j 
261 +35044. 

HONG KONG (+ PEOPLES REPUBLIC OF CHINA): 
Texas Instruments Asia Ltd., 8th Floor, World 
Shipping Ctr., Harbour City, 7 Canton Rd., Kowloon, 
Hong Kong, 3 + 722·1223. 

IRELAND: Texas Instruments (Ireland) Limited: 
~r:a~~71~d., Stillorgan, County Dublin, Eire, 

ITALY: Texas Instruments Semiconduttori Italla Spa: 
Viale Delle Scienze, 1,02015 Cittaducale (Rietl), 
Italy, 746 694.1; Via Salana KM 24 (Palazzo Cosma), 
Monterotondo Scalo (Rome), Italy, 6+9003241; Vlale 

i~5W2~4~~6~r:o~I~~~?7~~fGf38~~~~~~flaIY, 
11 774545; Via J. Barozzi 6, 40100 Bologna, Italy, 51 
355851_ 

JAPAN: Texas Instruments Asia Ltd.: 4F Aoyama 

~~~y~~d.pap:~1 ~b~I~~~~:,~~; t~~~:B'ra~~nh~t~t,u, 
Nlssho Iwal Bldg., 30 Imabashi 3· Chome, 
Higashi·ku, Osaka, Japan 541, 06-204-1881; Nagoya 
Branch, 7F Oalnl Toyota West Bldg., 10-27, Meleki 
4-Chome, Nakamura-ku Nagoya, Japan 
450, 52-583·6691. 

KOREA: Texas Instruments Supply Co.: 3rd Floor, 
Sarnon Bldg., Yuksam·Oong, Gangnam-ku, 
135 Seoul, Korea, 2+462-8001. 

MEXICO: Texas Instruments de Mexico S.A.: Mexico 
g~;r: ~~o.f~~t,~40:'O - 10th Floor, Mexico, 

MIDDLE EAST: Texas Instruments: No. 13, 1st Floor 

~:~~~aB~~tra?~~~~~~~~ ~~~: ~7~·+~~~~1~35, 
NETHERLANDS: Texas Instruments Holland B.V., 
P.O, Box 12995, (Bullewijk) 1100 CB Amsterdam, 
Zuid·Oost, Holland 20+5602911. 

~~::::~~i~~~ol~~t~o~~!~ (~)o~~: PB1OS, 

PHILIPPINES: Texas lIistruments Asia Ltd.: 14th 

~~I~~e~'~~~~i~~~hi~~~rn::~~'!. g~8~~~~~' 
PORTUGAL: Texas Instruments Equlpamento 

~~~~~~~~c5~ (~~~~:I~aL~aaia~~7~n~·:~~~~t~~al, 
2-946-1003_ 

~WA~t,.~:: ~:x=?~:ir~~~~sE:!~a ~~~~S~~rong 
~~~rb~~tgf ~~~2~~:: ~~~~5~~er Industrial Estate, 

SPAIN: Texas Instruments Espana, S.A.: CIJose 
Lazaro Galdiano No.6, Madrid 16, 1/458.14.58. 

SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen): Box 39103, 10054 
Stockholm, Sweden, 8 - 235480. 

SWITZERLAND: Texas Instruments, Inc., Reidstrasse 
6, CH-8953 Oietikon (Zuerich) Switzerland, 
1-7402220. 

I~~~~~:H~;~sR~~~¥~~~~~~~~~glk~~~ ~~~~,903, 
Taiwan, Republic 0' China, 2 + 521-9321 . 

UNITED KINGDOM: Texas Instruments Limited: 
Manton Lane, Bedford, MK41 7PA, England, 0234 
67466; SI. James House, Wellington Road North, 
Stockport, SK4 2RT, England, 61 +442-7162. 

8M 
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